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HAVE before me as I write this brief notice a faded copy of the 
AMERICAN JOURNAL OF PHARMACy for the month of November 
in the year of our Lord 1830. And that is just a hundred years ago. 
Gone to the unreturning hosts are the dignified, learned men 
whose names are graven so boldly on the antiquated cover. Silent is 
their dust with other dusts commingled—yet their tongues still sway 
in serious, printed converse. For in life these men were of a day and 
a race that dwelt only in a mighty seriousness. Banter and frivolity 
had only the infrequent turn—dignity and honest endeavor were 
routine. 

The fields wherein they labored were fallow and fresh and only 
with their attachment to purposeful work could their children’s 
children have ever achieved to their present rich estate in science. 
Had these men faltered in their early works—much of today’s devel- 
opment would still be a promise. 

Benjamin Ellis, M. D—Editor—assisted by a Publishing Com- 
mittee consisting of Daniel B. Smith, Charles Ellis, S. P. Griffitts, Jr., 
and George B. Wood, M. D.—these were the men who guided the 
destinies of this little volume just one hundred years ago. 

Benjamin Ellis, a young Welsh Quaker, whose life closed while 
he was yet in his early thirties, served the Journal well, for it was he 
who “established the Journal on a firm foundation after its none too 
successful early issues.” In his brief life he found time to write the 
famous “Ellis’ Medical Formulary,” which filled a national need and 
gained immediate recognition abroad. This book ran through eleven 
editions. 

His brother, Charles Ellis, S. P. Griffitts, Jr., the versatile Dr. 
George B. Wood, and Daniel B. Smith, of honored memory, consti- 
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tuted the Publishing Committee which assisted the Editor in his 
labors. 

But it is the context of the little journal that today intrigues us. 
Charles Ellis, in one of the papers contributed to this issue, com- 
ments on iron particles found in powdered cinchona, and which caused 
a blackening of infusions prepared from the drug. He notes that the 
iron occurred as a grinding contaminant. A similar observation was 
made nearly a hundred years later, and recorded in the then current is- 
sue of the Journal as a “novel” impurity in ground wild cherry bark. 

A brief article on The Effects of Light on Plants reads much 
like one of our very modern dissertations on Light and Life. 

One of the most peculiar formulas which has ever come to our 
attention is that printed in this old journal for— 


“Lozenges of Oxalic Acid for Thirst.” 


They consist of oxalic acid with sugar, and lemon flavored. So 
inarticulate is the recipe that no dose is recommended, although it is 
noted that the lozenge base can also be used to prepare lemonade! ! 

A review of the French literature, no doubt done at the hand and 
head of Elias Durand, calls attention to the wide practice of drug 
sophistication in that period, certainly to a degree exceeding such 
practices today. 

Of course, in those days drug manufacture and selling were done 
on the “honor system’”—today the drug law is quite effective in its 
supervision. 

Yet there is apparent in this article a definite trend toward the 
establishment of that control, which finally came and which was so 
needed to make drugs “safe for democracy.” 

All in all, this early issue only convinces us that the kindly Daniel 
Smith certainly meant what he wrote in his initial contribution to 
the preface of the first issue of the AMERICAN JOURNAL OF PHAR- 
MACY. 

“Should the Journat of the Philadelphia College of Pharmacy 
contribute to these results by awakening and fostering a spirit of 
research and experiment, although labouring in an obscure and humble 
portion of the vineyard of science, it will reap rewards honourable to 
its contributors, and useful to the world at large.” 


Ivor GRIFFITH. 


Am. Jour. Pharm. ) 


ov., 1930 ‘ The Greater Romance 


SELECTED EDITORIAL 


THE GREATER ROMANCE* 


N A public speech it is wise to attempt to move the hearts, as well 

as to interest the minds, of one’s audience. It would be very 
difficult, however, indeed well nigh impossible, to move men’s hearts 
much by reference to the achievements and the future usefulness of 
a branch of science. I have urged that we must not believe in magic— 
that a training in physics and biology, an acquaintance with the facts 
of medicine and neurology, will prevent an unreasoning belief in 
spooks and spiritualism and miracles; a most depressing conclusion, 
for it is romance and magic and miracles which really move men’s 
hearts, however hard they apparently be! 


“Romance is dead,” as Kipling said, “and all unseen Romance 

brought up the 9:15.” 

The greater romance remains. Did we believe in the stories of 
spiritualism, in the alleged antics of the spirits of those who have 
passed on, we should be forced to conclude that the next world is 
filled with gibbering idiots. Did we hold with many common supersti- 
tions and accept many common forms of magic, we should have to con- 
clude that the Ruler of the World ought really to be shut up in a mad- 
house. The world is not less beautiful if bits of it become intelligible ; a 
tract of country is not less romantic if we carry a map; the sky is not 
less blue if we know that the blueness is due to the scattering of light 
by particles or molecules far up; there is no less pleasure in achieve- | 
ment if we use good tools than if we use bad ones. In scientific research 
we work and work, sometimes for months and years, in digging a 
tunnel with no apparent results; then suddenly comes the supreme 
joy of life—daylight begins to glimmer at the end, and in a few 
minutes we see that nature, after all, has not played us false. To one 
who works honestly and accurately, these moments are sure to come. 

And in using physical methods the joy is so much the greater because 


*Read at a convocation held in celebration of recent medical progress at the 
University of Pennsylvania, Philadelphia, October 10, 1930, by A. V. Hill, 
M.A., Se. D., O. B. E., F.R.S., LL. D., Foulerton Research Professor of the 
Royal Society, London, England. 


Part of a splendid article, “The Physical Reasonableness of Life.”—Jour. 
A. M. A., 95 1393-1397 ; November, 1930. 
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the achievement is more sure. Not only do we find the promised 
land, but often its details agree with surprising accuracy with the 
quantitative forecasts that have been made about it. 

It is no use, therefore, to tell a scientist that romance is dead, or 
a physiologist that physiologic problems are insoluble; the emotions 
he has experienced in finding new worlds will effectively prevent him 
from believing you. No joy can be greater than to find convincing 
evidence for one’s faith that nature is ultimately reasonable, no emo- 
tion more satisfying than to achieve exact and quantitative verifica- 
tion after months of trial and experiment. Do not think, therefore, 
you who live amid the romance of helping your suffering fellowmen, 
that the new laboratories here are peopled with patient drudges, moved 
perhaps by intelligence but never by emotion. There may be as much 
real poetry, as much real magic, as much real romance, within these 
walls as a human life can hold. 

It is a necessity of religions that they should have creeds but a 
failing of some of them that they make these too long and incredible. 
In science also, which is a form of religion, we need creeds, but let 
us take warning and keep them short. May I suggest one to Pro- 
fessor Bronk for the Johnson Foundation? 

“I believe in young and intelligent minds; I believe in the value 
of careful experiment and observation, and in the very special virtue 
of accurate quantitative measurements; I believe in the utility of 
theories provided they be not regarded as facts; I admit the necessity 
of criticism and disbelief ; I hope and pray for the damnation of those 
who are not strictly honest ; and I am convinced of the complete rea- 
sonableness of natural phenomena.” 

Believing in these things as he and his colleagues do, rejoicing 
in the supreme opportunity supplied by the generosity and wisdom 
of those who gave and planned and executed, I foresee for them a 
future of work and adventure which cannot fail to bring rich fruit, 
to themselves and their colleagues in this, the oldest of American 
medical schools, and so to the rest of the world. 


| 
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ORIGINAL ARTICLES 


THE CHEMICAL CONSTITUTION 
OF 
THE HYDROCARBONS OF ECHINACEA 
ANGUSTIFOLIA* 


By Esli Longworth Woods 


ISTORY. A volatile oil was first isolated from the root of 

Brauneria angustifolia (D. C.) Heller by Boyce and Kirklans, 
in the laboratory of L. E. Sayre,’ in 1898, eleven years after the in- 
troduction of the drug. This oil was observed to have the odor and 
taste of the drug, and was suggested as the possible medicinally active 
constituent. 

Heyl and Staley,? in making a fairly extensive investigation of 
the chemistry of the drug, separated 0.04 p. c. of a volatile oil which 
they describe as having an acrid odor. 

In 1924, the oil was separated in quantity in the Lloyd labora- 
tories. In the extraction of the drug on a large scale (1000 lbs. or 
more) for the manufacture of medicinal preparations, the content 
of the concentrator gradually changes from a strongly alcoholic men- 
struum, to one which, if the drug is fresh and not fully dried, becomes 
practically an aqueous liquid. It was noted that if this liquid were 
withdrawn from the concentrator and allowed to stand, an oily sub- 
stance separated and floated on the surface. In finishing the prepara- 
tion for the use of physicians, alcohol was employed as a diluent of 
the mixture as a whole, and the presence of this oil, which became 
part of the finished product, had hitherto escaped observation. A 
vield of 1.5 p. c. from fresh roots and of 1.3 p. c. from dried roots 
was obtained. 

A sample of the oil obtained from the Lloyd laboratories was 
examined by Bischoff. He found it to consist mainly of a hydro- 
carbon C,;Hoes— an aliphatic tetrahydrosesquiterpene with two double 
bonds. A possible structure :CHC;Hy, in 
which the pentyl groups are of an iso character was suggested, al- 
though the evidence was insufficient to establish this formula. 

*A thesis submitted for the Degree of Master of Science, University of 
Wisconsin, 1930. 


?Dr. Circ. 42 (1898), p. 124. 
*A. J. P. 86 (1914), p. 450. 
5J. A. P. A. 13 (1924), p. 808. 
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Experimental Part 


Source and Constants of Material. A further sample of 1340 
cc. of ‘the oil supplied by Lloyd Brothers was available for examina- 
tion. 

The oil was found to be optically inactive and to have a density 
at 15° of 0.801 and a refractive index at 25° of 1.4480. It was 
slightly yellow in color. 

One hundred cc. of oil were distilled under atmospheric pres- 
sure and collected in fractions as follows: 


A. Below 260° 5 cc. 
B. 260°-268° 77 cc. 
C. 268°-306° 15 cc. 


The boiling point appeared to remain fairly constant at 261°-262° 
for some time, rising gradually to 268° and then quite rapidly to 306°. 
A small amount of brown semi-solid residue remained in the distilling 
flask. 


Fractionation Under Reduced Pressure. A portion of the oil 
measuring 340 cc. was distilled at a pressure of 3.5 mm. and collected 
in three fractions. The following table shows the boiling poimt range 
and the constants of each fraction: 


Optical 

Fract. Temp.range Volume d15/15° rotation 
A Below 119° 20 cc. 0.7970 1.4443 Inactive 

B_ 119°-138° 285 cc. 0.7964 1.4446 Inactive 

C 138°-230° 20 cc. 0.8600 1.4627 Inactive 


A second lot measuring 900 cc. was similarly fractionated, the 
pressure being 5 mm. 


Optical 
Fract. Temp.range Volume d15/15° 25° rotation 
A 125°-127° 75 cc. 0.7979 1.4443 Inactive 
B_ 127°-133° 670 cc. 0.7962 1.4443 Inactive 
C 133°-240° 140 cc. 0.8300 1.4516 Inactive 


Fraction C was found to have an acid value of 2.29 and a saponifica- 
tion value of 2.32. 


The corresponding fractions of the two lots were mixed. 
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Refractionation Under Reduced Pressure. In an effort to obtain 
fractions with more constant boiling points, each of the three fractions 
was redistilled. Tabulation of boiling points, volumes, and densities 
of each new fraction follows: 


Fraction A. Volume 90 cc. redistilled at 5 mm. pressure. 


Temp. range Volume d25°/25° 
I Below 124° 17 cc. 0.7955 
II 124°-125° 25 cc. 0.7870 
III 125°-126° 18 ce. 0.7876 
IV 126°-133° 22 cc. ee 


Fraction IV was mixed with the second 


which was then fractionated at 3 mm. pressure. 


original fraction (B), 


V 121°-122° 282 cc. 0.7873 
VI 122°-123° 117 cc. 0.7873 
VII 123°-124° 23 cc. 0.7870 
Vill 124°-126° 109 cc. 0.7878 
IX 126°-127° 120 cc. 0.7881 
Xx 127°-129° 133 cc. 0.7890 
XI 129°-131° go cc. 0.7920 
XII 131°-142° 31 cc. 


Fraction XII was mixed with the third main fraction (C) and 
the mixture fractionated at 3 mm. pressure. 


XIII Below 131° 15 cc. 0.8016 
XIV 131°-138° 83 cc. 0.8035 

XV 138°-145° 21 cc. 0.8188 
XVI 145°-155° 33 cc. 0.8379 
XVII 155°-210° 15 cc. 0.8653 


Considerable difficulty was experienced in cutting off the fractions 
at the stated temperatures. After removing the heat, the liquid, on 
being reheated frequently began to distil at a temperature lower than 
that at which it had been distilling before. 

Fractions I, XV, XVI and XVII were slightly yellow in color. 
The remainder were colorless. After standing in small, well-sealed 
bottles in a dark cupboard for one year fractions V, XIII and XIV 
had developed a slight yellow color. 


| 
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Fraction V was redistilled after standing for one year as above 
described. At a pressure of I mm. the oil began to distil at 89° but 
the temperature of distillation rose continually to 160°. A yellow resi- 
due measuring 5 cc. remained in the distilling flask. As it had been 
observed that the rate of distillation increased gradually during the 
operation, the distillate was redistilled to determine the effect of this 
factor on the boiling range. 

The temperature of the oil bath used to heat the distilling flask 
was controlled by raising or lowering the flame under it. The follow- 
ing results were observed. Pressure I mm.: 


Drops per minute of 


distillate from side 
Temp. (oil bath) B. p. of oil arm of dist. flask 
115° 88° 13 
118° 88.5° 18 
120° 89 24 
124° 92° 38 
126° 93° 40 
133° 97° 42 
135° 99° 42 


By adjusting the temperature of the oil bath at any stage of the 
operation, the boiling point and rate of distillation corresponded very 
closely to the above figures. Condensation was incomplete in the side 
arm at the higher temperatures, as evidenced by a current of vapor 
striking the surface of the distillate. 

The distillate was again redistilled, using an electric flask heater 
as the heating medium in order to obtain a more constant supply of 
heat. Ata pressure of 1 mm. the oil distilled at a constant tempera - 
ture of 94°, thirty drops per minute of distillate coming over. 4 cc. 
of slightly yellow, viscid oil remained in the distilling flask. 

These results show that there is a decided tendency for the vapor 
to become superheated, and that steps should be taken to prevent this 
in fractionating the oil. 


Oxygen Absorption.t Indigo was digested in concentrated sul- 
phuric acid in the cold for two days, and the resulting indigotin sul- 
phonic acid dissolved in water, to make a solution of such concentra- 


* Engler: Ber. 31 (1898), p. 3050. 
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tion that its color was the same as that of a concentrated solution 
of copper sulphate. 

The test was conducted by placing 50 cc. of this solution in a 
500 cc. round bottom flask, flowing Io cc. of the oil carefully over 
the surface from a pipette, and observing the time required for de- 
coloration of the solution. Fraction XI of the oil (b. p. 129°-131° 
under 3 mm.) was used in these tests. 


A. Sample of oil which had been standing in a stoppered bottle in the 
dark for several months. 
Time: 70 minutes; 73 minutes. 


b. Sample of oil redistilled in vacuo, and test conducted immediately 
on distillate. 
Time: 74 minutes; 75 minutes. 


C. Sample of oil tested 24 hours after redistillation. 
Time: 72 minutes; 69 minutes. 


D. The oil from the third test separated, allowed to stand for 24 
hours and again tested. 
Time: 136 minutes; 127 minutes. 


It becomes apparent that the unsaturated hydrocarbon absorbs 
but little oxygen with the formation of a peroxide. 


Oxidation With Benzoyl Hydrogen Peroxide. The advantages 
of benzoyl hydrogen peroxide for the synthesis of organic oxides and 
glycols from unsaturated derivatives were pointed out by Prilescha- 
jew*® in 1909. The oxide formation is carried out in the absence of 
water and in a neutral organic medium in which many organic com- 
pounds are soluble, and from which the reaction products are readily 
isolated. 

Bergman and his students* found this reagent particularly 
applicable to syntheses relating to studies on carbohydrates and poly- 
saccharides. Derx * and Bolseken, and Blumberger * also made use of 
it in their studies. 

The lack of a detailed description of the preparation of benzoyl 
hydrogen peroxide from benzoyl peroxide proved a handicap to other 


5 Ber. 42 (1909), p. 4811; J. Russ. Phys. Chem. Soc. 42 (1910), p. 1387; 
Ibid., 43 (1911), p. 600; Ibid., 44 (1912), p. 613. 

* Ber. 54 (1921), p. 440; Ibid., 56 (1923), p. 2255; Ann. 432 (1923), p. 333. 

7 Rec. trav. chim. 40 (1921), p. 524; Ibid., 41 (1922), p. 332. 

® Rec. trav. chim. 44 (1925), p. 90 
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chemists seeking to use this reagent, and led Hibbert and Burt °® to 
undertake an investigation of the methods and publish details of a satis- 
factory synthesis. Tiffeneau*® also worked on this synthesis, and 
arrived at a method essentially similar to that of Hibbert and Burt. 

The benzoyl hydrogen peroxide was prepared both by the method 
of Tiffeneau and that of Hibbert and Burt. A more satisfactory 
vield was obtained by the latter method and it was used in all subse- 
quent syntheses. Yields of from 70 p. c. to go p. c. of theory were 
obtained. 

14.6 gm. of the fraction of oil boiling at 121°-122° were 
dropped slowly into a Io p. c. excess of the chloroform solution 
of benzoyl hydrogen peroxide, cooled to 0° in a freezing mixture. 
The addition of the oil occupied one-half hour. The course of the 
reaction was followed by noting the amount of N/Io solution of 
sodium thiosulphate required to combine with the iodine liberated 
from a solution of potassium iodide by I cc. portions of the reaction 
mixture, withdrawn at intervals. The following table indicates the 
rate of reaction: 


Time N/10 Sodium Thiosulphate 
28.0 cc. 
¥Y hour 13.3 CC. 
14 hours 11.6 cc. 
4 hours 8.8 cc. 
16 hours 4.3 CC. 
19 hours 3.0 cc. 
22 hours 
24 hours 828 


A sample of the solution of benzoyl hydrogen peroxide maintained 
under the same conditions for 24 hours showed no decomposition, 
and the final titration for the reaction mixture corresponds to the 
excess of the reagent used. 

The chloroform was distilled off, and the residue extracted with 
dilute solution of sodium hydroxide to remove benzoic acid. A white 
milky oil separated to the bottom, and was separated, washed and 
dried over anhydrous sodium sulphate. 18 gm. of a clear, slightly 
yellow oil were obtained. This oil was distilled under diminished pres- 
sure. B. p. 170°-190° at 10 mm. As decomposition was obvious 


®°J, A. C. S. 47 (1925), p. 2240. 
Typed outline supplied by Dr. Kremers. 
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at the higher temperature, distillation was stopped. A reddish-brown 
viscid residue weighing 7 gm. remained in the distilling flask. 10 gm. 
of a colorless distillate with an aromatic odor were obtained. 

The distillate was shaken with 200 cc. of 1 p. c. solution of sul- 
phuric acid for 48 hours. A gummy solid cake on the sides of the 
flask. It was loosened and broken up with a glass rod, and allowed 
to remain in contact with the acid solution for a week. 

The solid was still gummy after separating from the aqueous 
liquid and drying. It was washed with a little cold chloroform and 
recrystallized from hot chloroform. Fine, white crystals separate:l 
as the solution cooled. 4 gm. of a soft crystalline powder m. p. 
88.5° were collected. 20 p. c. of theory for Cy;H23(OH)4. 

The chloroform washings and mother liquor yielded 5 gm. of a 
viscid, pleasant smelling oil. This oil was not affected by further 
shaking with 1 p. c. H2SOy, either in the cold or at a tempcrature 
of 50°. 

This reaction was carried out several times, with results corre- 
sponding to those described above. To avoid possible decomposition, 
the oil from the later reaction mixtures was shaken with 1 p. c. HeSOx 
without previous distillation, but the amount of solid obtained in this 
way was not appreciably greater. 

A series of reactions was carried out with a view to obtaining 
a quantity of the solid product for investigation. The oil from each 
reaction mixture was retained, the several lots mixed, and all shaken 
together with 1 p. c. HgSO4. The oily layer was still quite liquid 
after shaking for one week. It was then separated, dried with gentle 
heat and filtered. Considerable difficulty was experienced in collecting 
the solid, as the oil was too viscid to pass through the filter, and the 
use of heat, or of chloroform for washing, resulted in partial solution 
of the solid. A small amount of slightly gummy solid was finally 
obtained. 

This solid was completely soluble in hot 50 p. c. alcohol. It was 
recrystallized from this solvent, and crops of crystals collected as 
follows: 


M. p. 
A. 95°-105° 
B. 89°- 94° 
C. 82°- 85° 
D. Viscid oil 
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Repeated recrystallization of each crop from 50 p. c. alcohol 
failed to yield a solid of constant melting point, except for a small 
amount melting at 89°-g0°. Acetone and chloroform also failed to 
effect a separation. Finally, by the use of hot benzene as a solvent 
the mixture was separated into 


A. A fine white powder insoluble in hot benzene, m. p. 135°-136°. 
B. Solid, soluble in hot benzene, m. p. 88°-89°. 


The reaction of benzoyl hydrogen peroxide with the oil, fol- 
lowed by hydration with dilute sulphuric acid was thus found to result 
in the formation of at least three different products. 


A. Erythrol. By recrystallization from 50 p. c. alcohol the solid 
melting at 88°-89° was obtained as fine glistening plates with a con- 
stant melting point of 91°. An attempt to acetylate this compound 
with acetic anhydride and sodium acetate was unsuccessful, the un- 
changed solid being recovered. It appeared to react with acetyl chlo- 
ride, and, in warm benzene solution, with sodium. 


Carbon Hydrogen 

Analysis 64.86 p. c. 11.52 p.c. 
64.57 p. c. 11.36 p. c. 

Theory for 65.21 p.c. 11:59 p. c. 


B. Solid with m. p. of 135°-136°. This solid resembles the 
erythrol closely in general physical properties. It differs in being 
insoluble in hot chloroform and in hot benzene. 


Carbon Hydrogen 
Analysis 66.4 p.c. 10.36 p. c. 
65.86 p. c. 10.87 p. c. 


C. Viscid Oil. This was the main product of the reaction. It 
was brown in color and had a decided aromatic odor. The acid value 
was 24.8 and the saponification value 134.8. 

In an attempt to obtain a pure compound for examination, 10 
gm. of the viscid oil were refluxed with N/1 alcoholic KOH. The 
mixture became cloudy as the oil dissolved in the alkaline liquid, and a 
small amount of solid separated. This was filtered off (0.85 gm.). 

After refluxing for three quarters of an hour, the alcohol was dis- 
tilled off and 200 cc. of water added. The mixture was strongly alka- 
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line. The oil showed a tendency to emulsify,and could not be separated, 
either by means of heat or of solvents. The milky liquid was slightly 
acidified with dilute H2SOx,, and the oil extracted by shaking out with 
benzene. The benzene was evaporated, and the oil washed, first with 
dilute solution of KOH and afterward with water until the washings 
were neutral. The brown viscid oil (6.5 gm.) was completely soluble 
in petroleum ether. 


Carbon Hydrogen 


Analysis 69.37 11.48 
69.17 11.39 
Theory for C,5;He7(OH)s3 69.76 11.62 


Six gm. of the oil were heated under a reflux condenser with 
10 gm. of acetyl chloride for 1%4 hours. The excess of acetyl chloride 
was distilled off, and the oily residue washed with water until the 
washings were neutral to litmus. Saponification value 342.0 and 


369.2. 
O 
Theory for Cy3;H27O3(CH3C—)s3 : 434.8. 
O 
Theory for C1;H2s03(CH3C—)e : 326.3. 


The aqueous layer from which the viscid oil had been extracted 
remained cloudy. It was evaporated, and some oil was observed to 
separate as the volume was reduced. Evaporation was continued to 
(iryness, and the brown residue was extracted with alcohol to separate 
from 

Evaporation of the alcoholic solution left a brown viscid oil, 
which yielded a small amount of solid to petroleum ether. The melting 
point of this solid, after recrystallization from dilute alcohol was 118°, 
and it was identified as benzoic acid by a mixed melting point deter- 
tnination with a known sample. 

The residue from the petroleum ether extraction was only par- 
tially soluble in ether. 


Oxidation with Potassium Permanganate in Aqueous Solution. 
In oxidising the oil, Bischoff added KMnQg in 3 gm. portions to the 
oil suspended in 600 cc. of water. He obtained a large amount of 
carbon dioxide, and a small yield of an oily acid which he concluded 
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was an isohexoic acid. This reaction was repeated, keeping the con- 
centration of KMnOy, lower in the hope of isolating other Abbau 
products. 

Fifty gm. of Fraction IX of the oil (b. p. 126°-127° at 3 mm.) 
were suspended in 1000 cc. of water by mechanical agitation, and 
KMnO, added in 2 gm. portions. Each portion was added only after 
the color of the preceding portion had disappeared. The reaction 
was carried out at room temperature. The first portion of KMnO, 
added had disappeared in 35 minutes, but the reaction gradually be- 
came more rapid and a 2 gm. portion was used up in 15 minutes, after 
the addition of 50 gm. The rate of reaction began to become slower 
after about 100 gm. of KMnQOy, had been added, and the final portions 
of the 150 gm. used required 1% hours to react. There was con- 
siderable frothing of the mixture after about 60 gm. of KMnQx, had 
been added. 

The chief factor influencing the rate of this reaction was un- 
doubtedly the surface area of oil in contact with the oxidising solu- 
tion. The speeding up of the reaction is probably accounted for by a 
finer subdivision of the oil resulting from the presence of the MnOz 
and of soapy potassium salts formed; while the later slowing down 
may be due to occlusion of the remaining oil by the large amount of 
finely divided MnQOg. 

When the MnQOg was allowed to settle after the addition of 150 
gm. of KMnQOy, the supernatant liquid was clear and colorless, and 
distinctly alkaline to litmus. There was no oily layer. 

The mixture was subjected to steam distillation, but this was 
discontinued owing to bumping and frothing. Five gm. of an oii 
having the odor of the original oil and a specific gravity of 0.7939 
were recovered from the distillate. The MnOzg was then filtered off, 
dried and extracted with successive portions of ether until no further 
oil was obtained. Evaporation of the ether left 10 gm. of an oil 
with the odor of the original oil and a specific gravity of 0.8071. Boti 
of these samples of oil gave negative tests for aldehydes and ketones 
with solution of sodium bisulphite, and are undoubtedly unchanged 
oil. 

The clear filtrate from the MnOg was acidified with HzSO4y. A 
slight effervescence occurred and the mixture became cloudy. Upon 
steam distillation, the first product coming over was an oil with a pro- 
nounced odor resembling that of butyric acid. The aqueous layer of 
the distillate was cohobated and a total of 5 gm. of the oil obtained 
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(A). It was noted during cohobation that the liquid coming over con- 
tinued to give an acid reaction long after any traces of oil could be 
observed. The remainder of the liquid in the distilling flask was 
accordingly neutralized with KOH and evaporated. An appreciable 
quantity of a salt, identified as potassium acetate by the usual tests, 
was obtained. 

Following the oil, a white, waxy solid distilled very slowly from 
the acidified reaction mixture. 0.6 gm. obtained. M. p. 42° (B). A 
brown oil, which partially solidified when cooled, remained floating 
on the liquid in the distilling flask. It was filtered off and washed 
with a little cold alcohol. 0.5 gm. of a slightly brown solid remained 
on the filter. M. p. 112°-116° (C). Evaporation of the alcohol 
washings yielded a small amount of brown oil. 

The aqueous filtrate was evaporated. A small amount of brown 
oil separated to the surface during the evaporation, but later redis- 
solved. The volume was reduced to 150 cc. and two crops of potas- 
sium sulphate crystals taken off. The brown mother liquor was ex- 
tracted repeatedly with ether. 

The aqueous layer was strongly acid. On neutralization with 
KOH and further evaporation it yielded more KpgSOx4, but only a 
trace of organic salts (char test). The acid not extracted by ether 
represents the excess of HgSO,4 used in acidifying the reaction 
mixture. 

Evaporation of the mixed ethereal extracts left 5 gm. of a viscid 
brown oil, which on standing deposited small granules and became 
semi-solid. Great difficulty was experienced in effecting a separation. 
The liquid was too viscid to be drawn off by suction, and the mixture 
dissolved completely in, and failed to crystallize from, most of the 
common solvents (water, alcohol, ether, chloroform, acetone and ben- 
zene). It was completely insoluble in petroleum ether. By washing 
the deposited granules on a filter with very small amounts of solvent, 
and repeated recrystallization of the solid thus obtained, a gradual 
separation into the following products was accomplished. 


D. White granules, insoluble in hot benzene. M. p. 147°-149°. 
2 gm. 

E. White granules, soluble in hot benzene. M. p. 95°-97°. 
0.5 gm. 

F. Viscid brown oil, insoluble in water. I gm. 


| 
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‘The reaction was repeated several times to obtain sufficient quan- 
tities of the various products for investigation. The only important 
variation in the results obtained was with respect to the non-volatile 
insoluble compound, m. p. 112°-116°, which was absent entirely from 
some of the reaction mixtures and occurred in varying quantities, 
usually lower than that recorded above, in others. 


Examination of Abbau Products 
A. Hexoic and Heptoic Acids. The oil which distilled with 
steam from the acidified reaction mixture solidified at -28° and was 
again completely liquid at -24°. B. p. 198°-216° under atmospheric 
pressure. It was fractionated as follows: 


B. p. 
I. 198°-205° 7. gm. 
2. 205°-210° 
3. 210°-216° 
4. Residue, brown oil 2.5 “ 


A later attempt was made to obtain fractions with more constant 
boiling points, using a fresh sample of the oil. After repeated redis- 
tillation the following fractions were obtained: 


. 185°-200° 2.2 gm. 
. 200°-205° 1.4 “ 


205°-209° 1.0 
309°-211° 1.9 “ 
. 211°-214° 62 “ 
214°-220° 05 “ 
. above 220° 1.0 


N Aw PWD 


The hot oil reacted to some extent with the cork stopper, a brown 
residue and an oil with an ester-like odor and a boiling point below 
180° resulting. The lower temperature at which the first fraction be- 
gins to distil is probably due to the presence of some of this ester-like 
compound. 

Silver salts of the following fractions were prepared and 
analyzed : 


| 
| 
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1. Fraction boiling at 185°-200°. Ag. 48.08 p. c. and 48.3 p. c. 
2. Fraction boiling at 198°-205°. Ag. 47.4 p. c. and 47.5 p. c. 
3. Fraction boiling at 210°-216°. Ag. 45.49 p. c. and 45.34 p. c. 


Theory for silver hexoate 48.3 p. c. 
Theory for silver heptoate 45.5 p. c. 


Conclusive evidence that these are not the normal acids is found 
n the melting points of the lead salts. Lead salts of the fractions b. p. 
i85°-200° and b. p. 211°-214° were prepared. Both melted with 
decomposition at 172°-173°. 

The reported * m. p. for lead caproate is 73°-74° and for lead 
heptoate 90.5°-91.5°. 

The constants of two of the fractions are compared below with 
those for isobutyl acetic acid and isoamyl acetic acid, with which, of 
the various hexoic and heptoic acids, they most closely correspond. 


B. p. Ethel 
B.p. M. p. Ester 
Fraction I. 198°-205° -34° to-26° 160°-175° 
Isobutyl Acetic 199.7° -35° 160.4° 
Fraction 3. 210°-216° —15° 183°-185° 
Isoamyl Acetic 212°-213° 181.5-182.5° 


B. Myristic Acid. The waxy steam-volatile solid m. p. 42° 
was recrystallized from diluted alcohol. listening plates m. p. 
52°-52.5° separated. 


Analysis C. 74.06 p.c. H. 11.81 p. c. 
Theory for myristic acid C. 73.69 p. c. H. 12.28 p. c. 


The acid dissolved slowly in a warm solution of NH4,OH and 
the ammonium salt crystallized in plates as the solution cooled. M. p. 
75°, decomposes above 85°. This behavior conforms with that re- 
ported for ammonium myristate.’* 


C. Dihydroxy Tridecylic Acid. The non-volatile insoluble solid 
m. p. 112°-116° was recrystallized from 50 p. c. alcohol. It separated 


Beilstein. 
Beilstein. 


— 
| 


624 Hydrocarbons of Echinacea Angustifolia A™,Jour 


in soft glistening flakes, m. p. 126°-127°. The acid is insoluble in 
water, ether or chloroform, but quite soluble in alcohol. 


Analysis C. 63.28 p.c. H. 10.71 p.c. 
Molecular weight (by titration against standard alkali solu- 
tion) 243.6 and 250. 
Theory for 
C. 63.4 p.c. H. 10.57 p.c. Mol. wt. 246. 


D. Adipic Acid. The soluble acid m. p. 147°-149° was identified 
as adipic acid by titration against standard alkali solution (molecular 
weight 76.5; 72.9 if monobasic; 153; 145.8 if dibasic) and by a 
mixed melting point with a known sample of the acid. 


Adipic acid m. p. 150°. Mol. wt. 146. 


E. Pimelic Acid. By repeated recrystallization of the acid m. p. 
95°-97° from hot benzene, crystals melting at 102°-103° were ob- 
tained. Molecular weight, by standard alkali method. 80.3; 77.03 if 
monobasic: 160.6; 154.06 if dibasic. 


Pimelic acid m. p. 103°. Mol. wt. 160. 


F. Viscid Brown Oil. This oil is a very weak acid, dissolving 
slowly in solutions of the alkalies and ammonium hydroxide. It is 
immiscible with petroleum ether. About 12 p. c. of the oil distilled 
between 170°-205° under 20 mm. pressure, with considerable decom- 
position as the temperature rose above 200°. 


Oxidation with Potassium Permanganate in Acetone Solution. 
As a medium in which to carry out the oxidation of complex organic 
compounds by KMnQg4, acetone presents certain advantages over 
water. It is a good solvent for many of the compounds in question, 
but in general a poor solvent for the potassium salts of organic acids. 
Thus the compound being oxidized is in solution, while the Abbau 
products are precipitated as salts and thus protected from further 
decomposition. In the aqueous reaction the substance being oxidized 
is often in suspension, while the potassium salts of Abbau acids dis- 
solve as formed and are readily attacked further by the KMnQg. 

The use of acetone would seem to promise a more rapid reaction, 
and a better opportunity of isolating intermediate oxidation products. 
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It is rather surprising that it appears to have found little application 
in reactions of this kind. The fact that the acetone itself is slowly 
oxidized to carbon dioxide, acetic acid and possibly oxalic acid is no 
great disadvantage since the presence or absence of these compounds 
is of little significance in most Abbau reactions undertaken for the 
purpose of establishing structural formule. 

30.2 gm. of fraction IX of the oil (b. p. 129°-131°) were dis- 
solved in 500 cc. of acetone and the solution stirred mechanically. 
KMnQO,4 was added in I gm. portions, but it was soon noticed that 
the particles of KMnO, were being coated with a layer of insoluble 
oxidation products and prevented from dissolving completely. To 
overcome this difficulty the KMnO 4 was powdered finely and added 
in very small portions from a revolving box operated by a belt from 
the mechanical stirrer. 170 gm. of KMnQOy, were added over a period 
of four days. 

The black precipitate was filtered off and the acetone filtrate 
distilled. A residue of 2 gm. of an oil remained in the distilling flask. 
1.2 gm. of this oil distilled between 145° and 170° under 15 mm. 
pressure, and is undoubtedly unchanged oil. The residue was a dark 
brown oil. 

The precipitate from the reaction mixture was extracted with hot 
water until the washings were neutral to litmus. There was consider- 
able effervescence when the aqueous extract was acidified. 

The acidified mixture was treated in the same manner as the 
acidified reaction mixture in the aqueous permanganate oxidation. 
The same Abbau products were isolated, but in quantities decidedly 
greater in proportion to the amount of oil used. One further product 
was obtained, an unsaturated liquid acid which distilled very slowly 
in steam and boiled above 160° under 15 mm. It reacts vigorously 
with KMnQy in alkaline solution, and, dissolved in glacial acetic 
acid, absorbs bromine readily. Molecular weight, by standard alkali 
method: 220.6. 


Silver salt analysis: 32.9 p. c. Ag. 

Calculated for 
Molecular weight: 212.2 
Silver salt: 33.7 p. c. Ag. 
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A summary of the Abbau products obtained in both the aqueous 
md the acetone permanganate oxidations follows. Quantities are 
based on 100 gm. of oil for ease in comparison. 


KMnQO,g in aque- KMnQ, in ace- 


ous solution. tone solution. 
Oil used 100 100 
KMnQ, used 3007% 570 
Unchanged oil recovered 15-20 3-5 
Carbon dioxide trace large amount '* 
Acetic acid Appreciable large amount * 
Hexoic and heptoic acids 10-15 33-35 
Myristic acid I-1.5 5-6 
Unsaturated acid Cy;H24O2 none 5 
Dihydroxytridecylic acid O-I 3 
Adipic acid 3-4 6-7 
Pimelic acid I-2 16-20 
Brown viscid acid trace 16 
Oxalic acid none trace 


From the oxidation of a sample of fraction II of the oil 
(b. p. 124°-125° under 5 mm.) by KMnQ, in acetone solution, the 
same products were obtained in approximately the same proportion. 
Fraction XVI (b. p. 145°-155° under 5 mm.) gave a larger yield 
of the brown viscid liquid. 


Theoretical Part. The structure for the hydrocarbon of oil of 
echinacea suggested by Bischoff was based on the isolation of a single 
Abbau product, an isohexoic acid, from the KMnQ, reaction. It is 
obvious that, in the light of the various products which have now 
been obtained in working with larger quantities of the oil, this 
structure must be modified with respect to the positions of the double 
bonds. 

The following formula might be accepted as satisfactorily ac- 
counting for the four main Abbau products, hexoic, heptoic, adipic 
and pimelic acids. 


CHs\ 
CH[CH»]3CH :CH[CH.];CH 
CH; / 


** Reaction became very slow after addition of this proportion of KMnOx. 
* From oxidation of acetone itself. 
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Heptoic and pimelic acids would result from the complete oxidation 
of the double bonds, and hexoic and adipic acids réspectively might 
be formed by the further oxidation of these primary products. 

On the other hand it may be assumed that all four of these acids 
are primary oxidation products of the oil, resulting from two isomeric 
hydrocarbons which differ in the position of one double bond. 


CH3\, 
CH[CH2]2CH :CH[CH2];CH :CHCHs 


3 


CH[CH2]3CH :CH[CH2]4CH :CHCHs 


Hg 


and 


The first compound would yield hexoic and pimelic acids on 
oxidation and the second compound, heptoic and adipic acids. 

The unsaturated acid obtained from the reaction in acetone may 
be regarded as derived from either of the above formule by complete 
oxidation of the double bond nearest the end of the chain. 


CH3\. 
CH[CH»]2CH :CH[CH.];COOH + HOOC CH, 
CH3/ 


The dihydroxy tridecylic acid would represent the next step in 
the oxidation 


CHs\, 
CH[CH»2]2CHCH[CH2];COOH 


OH OH 


The presence of these two intermediate compounds, and the 
apparent absence of any 8 or 9 carbon compounds of a similar nature, 
among the Abbau products, may be taken as indicating to some extent 
the mechanism of the reaction. The double bond nearer the end of 
the chain in the original compound would appear to, be more readily 
attacked by the oxidizing agent, and to be completely oxidized before 
the second double bond is affected. 

Since myristic acid could not be obtained by oxidation from a 
hydrocarbon C,;He2g with two double bonds, its presence among the 
Abbau products necessitates the assumption of a more saturated com- 


— 
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pound in the original oil; a straight chain compound, C,;H3o, with 
one double bond. 


CHs [CHe] 12CH :CHo 


The myristic acid could be isolated quantitatively from the reac- 
tion mixture with a fair degree of accuracy, and was obtained in prac- 
tically the same proportion in all reactions. From the amount of this 
acid obtained it would appear that the original oil contains from 5 p. c. 
to 10 p. c. of the more saturated hydrocarbon. 

It is further evident from this study that the hydrocarbons of oil 
of echinacea are not to be regarded as polymerization products of iso- 
prene. Ruzicka*® has pointed out that the structures of certain 
aliphatic as well as the cyclic sesquiterpenes may be regarded as derived 
spon polymerization of three isoprene molecules. The chain of an 
aliphatic sesquiterpene formed by the polymerization of three isoprene 
molecules would necessarily have three branches. 


CHe CH CH» CH CH : 
CH; CHs 


Such a structure cannot be harmonized with the results of the present 
investigation. 

To explain the formation of these hydrocarbons in the plant by 
the decarboxylation of fatty acids, according to the generally accepted 
view for non-terpene hydrocarbons, the pre-existence of branched 
chain acids must be presumed. The straight chain hydrocarbon, of 
which the myristic acid is the oxidation product, might be formed 
by the decarboxylation of 8 tridecyl acrylic acid. 


CHs[CH2h2CH = H 


The acids from which the other hydrocarbon or hydrocarbons, 
mentioned above, could be obtained in the same manner must be of 
an iso character. 


CHs\, 


CH[CHe]2CH: CH[CH»]sCH: cHcHs.cod H 
3 


* Ueber Konstitution und Zusammenhange in der Sesquiterpenreihe. Mono- 
graph, 1928. 
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The acids from an alcoholic extract of echinacea root have been 
carefully investigated by Culter."° Those isolated were cerotic, pal- 
mitic,’* stearic,” myristic,’” linolenic, linolic, and an unsaturated acid 
which formed a dibromide and gave color tests for oleic acid, but 
which failed to give dihydroxy stearic acid on oxidation with KMnQ4. 
Several of the products of the reactions described in this report 
have not been identified. The viscid brown oil, obtained as the main 
product of the reaction with benzoyl hydrogen peroxide, shows a 
proportion of C. and H. corresponding to the erythrol less one mole- 
cule of H2,O. The splitting off a molecule of HzO between two 
hydroxyl groups of the erythrol, however, may be regarded as unlikely 
to take place. Aside from the three atom ring, the smallest ring which 
could be formed in this way would contain seven members. 
CHs\. 
CH[(CH2]sCH — CH[{CH2z4CH — CHCHs 
CHs/ 


| 
OH OH OH 


In brominating the oil of echinacea, Gulick ** found the weight of 
bromine absorbed to be slightly more than the calculated quantity for 
C,;5Hes with two double bonds. His results correspond fairly closely 
with those previously obtained by Bischoff. It was noticed during the 
addition of the bromine that white fumes were given off, indicating 
the formation of hydrobromic acid, and subsequent analysis of the 
brominated oil showed approximately 51 p. c. of bromine present. 
The calculated proportion for four atoms of bromine is 60.4 p. c., and 
for three atoms of bromine 45.3 p.c. These results indicate a splitting 
cut of HBr from the tetrabromide, analagous to the loss of H,O 
from the erythrol. 

It is suggested that these reactions may involve the formation 
of a stable six carbon ring, as indicated below: 


| | 


Br H 


CHs\, 


| | | 
Br Br Br 


** Investigation of the Root of Echinacea Angustifolia. Ph.D. Thesis. 
U. of W., 1930. 

Identification not certain. 

* Physical and Chemical Constants of Oil of Echinacea. Bachelor’s Thesis. 
U. of W., 1930. 
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on H 


Hs\, 


| | 
/ 


OH bu bu 

In the preparation of terpin hydrate from geraniol, by shaking 
with dilute H2SO4, we have a well-known example of the forma- 
tion of such a ring, under similar conditions. 

The brown viscid acid from the KMnQO, oxidation closely resem- 
bles the oil from the benzoyl hydrogen peroxide reaction in physical 
character, and probably bears a close structural relationship to it. 

It has been observed that the oil of echinacea, on exposure to air, 
becomes brown and viscid, and also that the oil content of the drug 
decreases on storage. These facts are undoubtedly related, and may 
be explained by assuming the formation of oxygenated ring com- 
pounds similar to that suggested above for the viscid oil. 

If this assumption is correct, evidence of such compounds should 
be obtained in the non-saponifiable, ether soluble portion of the alco- 
holic extract of the drug. Culter found this fraction to be a thick, 
dark brown oil, from which a phytosterol was isolated by recrystalliz- 
ing from hot alcohol. An oily substance remained which should be 
further investigated. 
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SEVENTY YEARS OF PETROLEUM* 
By Freeman P. Stroup, Ph. M. 


Professor of General Chemistry, Philadelphia College of Pharmacy 
and Science 

ETROLEUM (petra=rock, oleum=oil), in some of its many 

varieties, has been known certainly for many centuries, and there 
is reason to believe that it, or a fraction obtained from it, may have 
been the substance referred to in certain 
very ancient bits of literature the English 
translation of which uses terms which often 
mean something else nowadays. For in- 
stance: 

In Genesis we read that God instructed 
Noah to build an ark, and, among other 
things, to “pitch it within and without.” 
The manner in which that famous vessel 
“weathered the storm” indicates that Noah 
followed “specifications” to the letter, and 
it is quite possible that the “pitch” was of 
mineral origin. 


Freeman P. Stroup, Ph. M. 


In Exodus we read of the construction of anothcr 
“ark” (this time a very small one) by the mother 
of the infant Moses, who, to make it water tight, “daubed it with 
slime and pitch.” While the “pitch” may have been of vegetable 
origin, it is quite possible that it was of mineral origin. It is signifi- 
cant that in modern times there has been a considerable production 
of petroleum in the Nile Valley. Besides, Egyptian mummies often 
show evidence of the use of petroleum pitch in their preservation. 

Later on we find Job wishing for the good old times “when the 
rock poured me out rivers of oil.” The modern once-owner of a 
good “oil production” (oil country parlance for good oil-producing 
property) knows how to sympathize with the old patriarch in his 
lament; as does also the man who has spent the greater part of his 
life working about oil wells with the hope that some day he might be 
able to “strike oil” and acquire the competency that would enable him 
to “take things easy” for the remainder of his days. 


ANOTHER ARK 


*One of a Series of Popular Science Lectures given at the Philadelphia 
College of Pharmacy and Science, 1930 Season. 
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Agrigentum, in Sicily, burned oil in rude vessels 
prior to the Christian era, and Genoa and Parma, in 
Italy, lighted their streets for two centuries with 
burning oil, the evidence in both cases being that the oil was of 
mineral origin. It has been thought that the oil poured over the 
Christian martyrs in Rome and elsewhere to convert them into human 
torches was a petroleum oil. The ancient “Fire Worshippers” paid 
obeisance to burning fountains of oil and gas, undoubtedly of mineral 
crigin. An oil fountain in the Ionian Islands is said to have produced 
oil for 2000 years. Centuries ago the Assyrians gathered oil from 
seepage basins near Bagdad. A few years ago a well drilled in the 
same vicinity produced oil for a season at the rate of 90,000 barrels 
a day. 

In the United States of America the Seneca Indians knew oil 
and used it for various purposes, and books of travel of 300 years 
ago mention it. In western Pennsylvania, particularly, it was found 
floating on the waters of some springs and the streams fed by them, 
and owners of salt wells were often put to much inconvenience by its 
presence in the waters of the wells. 

Of “The American Well,” drilled in Kentucky in 1829, Nile’s 
Register says : “Some months since, in the act of boring for salt water 
. . . a vein of pure oil was struck, from which it is almost -in- 
credible what quantities of the substance issued. The discharges 
were by flood, at intervals of from two to five minutes, at each flood 
vomiting forth many barrels of pure oil.” The floods are said to 
have continued for three to four weeks, and thereafter the well flowed 
a steady stream of thousands of gallons daily for more than thirty 
years. The oil was sold largely for medicinal purposes in bottles 
labeled “The American Medicinal Oil, Burkesville, Ky.” 


FIRE 
WORSHIPPERS 


About 1849, S. M. Kier, a Pittsburgh druggist, 
noticed a striking similarity between this “American 
Medicinal Oil,” which had been prescribed for his wife, and petroleum 
obtained by his father from a 500-foot brine well at Tarentum, Pa. 
Action followed quickly and soon the “armamentarium of the 
physician” was increased by a “wonderful new remedy”: “Kier’s 
Petroleum or Rock Oil, a Natural Remedy,” etc., etc., etc., 


ROCK OIL 


“The healthful balm from nature’s spring 
The bloom of health and life to man will bring, 
As from her depths the magic liquid flows 
To calm our sufferings and assuage our woes.” 
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All of this and a lot more piffle for fifty cents a half-pint bottle. 
The sales averaged 2000 bottles a day—not a bad business when the 
bottles and labels cost only a few cents each, and the contents be- 
tween three and four cents. The production exceeded sales, so Kier 
conceived of the idea of fractionally distilling some of the oil and 
selling the lighter portion as “Carbon Oil” for burning in lamps 
(thus displacing to some extent a similar product made from coal 
and known as “Coal Oil’’), and selling the heavier portion to a factory 
at Cooperstown for cleansing wool. 


The petroleum industry proper is only a few months 

pond —— over seventy years old. In 1857 Colonel Edwin L. 
Drake, formerly a railroad conductor living in New 

Haven, Conn., took a contract to drill a well for oil on Watson’s 
Flats, about a mile below Titusville, Pa., on the banks of Oil Creek. 
It took him quite a while to get to the scene of his proposed opera- 
tions, but he finally landed in Titusville, and was able to secure 
board and lodgings for himself, his wife and two children, and 
feed and stabling for his horse, all for $6.50 a-week. He encountered 
many difficulties but surmounted them all and finally, in August, 
1859, had the well drilled to a depth of sixty-nine and one-half feet, 
at which depth he “struck oil,” and thereby initiated a period of 
excitement among fortune hunters that likely has never been eclipsed 
by that occasioned by the discovery of gold, silver or diamonds in 
any new locality. The “Drake Well” produced about 1800 barrels 
of oil in the first four months of its existence, most of it selling 
readily at twenty to twenty-four dollars a barrel of forty gallons. 
The yield went down rapidly thereafter, other wells were “brought 
in,” causing the price of oil to slump terribly, and the “Drake 
Well” was abandoned. The site of the well is marked today by a 
large boulder on which has been placed a bronze tablet suitably 
inscribed to indicate this as the birthplace of the American petroleum 
industry. It is interesting to note here that petroleum has been pro- 
duced from wells drilled in the vicinity of the “Drake Well” almost 
continuously during the past seventy years, but from greater depths. 
As has been generally the case following the discovery of a 
valuable mineral in any locality, the land nearest the “Drake Well” 
was speedily acquired by purchase or lease and other wells drilled 
thereon, so that soon the valley, both above and below the well, for 


= 
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several miles, became a very busy section of the state. At first, 
everybody seemed to think that oil was to be found only under the 
floor of the valley, and the first man to venture up the side of a hill 
was thought to be crazy. However, oil was obtained from the side 
hill wells in as large quantities as from the wells on “the flats” (only 
at greater depths), and then the seekers after wealth not only climbed 
the hills but actually “went over the top” with their drilling opera- 
tions, “wild-catting” out in different directions; so that, in a few 
years, a number of so-called “fields” were opened which were very 
productive of “the oleaginous fluid.” Some of these “petered out” 
in less than a year, some lasted for several years, and some have been 
productive on a very small. scale ever since. Many of them are only 
a memory to the very few survivors of that period, not a stick or a 
stone being left to indicate that they had at one time been scenes cf 
human activities of the wholesome kind as well as scenes of the 
lowest forms of human depravity. To mention only one of them, 
Pithole, Venango County, at one time in its meteoric career did the 
third largest post office business in the state; today there is nothing 
there to indicate that it had ever been anything but a few fields of 
poor farming land. 


The “Drake Well’’ production at first was about 
twenty barrels a day, but within a few years wells 
were drilled which produced upwards of 800 barrels 
a day, and a few so-called “gushers” had an initial production of 
1500 to 2000 barrels. With the manufacture of heavier and larger 
tools came the occasional opening of very much heavier producers. 
Individual wells in California, Oklahoma, Texas, Mexico, Russia, 
with productions ranging from 5000 to 20,000 barrels a day have 
been not uncommon. Two Mexican wells, the Cerro Azul No. 4 
and the Casiano No. 7, stand out as giants among oil wells, the former 
being estimated to have “spouted” 260,858 barrels of oil in the first 
twenty-four hours after it began to flow, and the latter being esti- 
mated to have produced more than 59,000,000 barrels in its lifetime. 
The annual production in the United States prior to 1859 was esti- 
mated at fifty barrels, in 1863 it was 40,816 barrels, in 1901 it was 
over 85,000,000, in 1921 it was over 440,000,000, in 1924 it was 
713,940,000. The total production in the United States to 1925 was 
5,300,000,000 barrels, and it was estimated at that time that we still 
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have 26,000,000,000 barrels recoverable by “present” methods, at 
which time it was stated that the methods then in use produced only 
about 20 per cent. of the amount available in any one locality. It 
seems quite apparent that there is plenty of “drink” in sight for the 
“old flivver,” at least during our “day and generation,” even though 
the consumption of motor fuel in this country during 1929 was 
365,000,000 barrels, and the consumption of kerosene, lubricants, 
petrolatums and paraffins (all obtained from petroleum) ran up into 
the hundreds of millions of barrels. 

Geographically, the known oil-producing sections of the world 
are widely distributed, and are to be found on every one of the con- 
tinents. On the North American continent nearly every state in the 
United States west of the Appalachian Mountains has its oil fields, 
the chief producers being California, Oklahoma, Texas, Arkansas 
and Louisiana, Pennsylvania and West Virginia; western Canada 
and Northern Mexico are noted for their oil production. The South 
American production has been chiefly from countries bordering on 
the Caribbean Sea and on the Pacific Ocean. Central Europe has 
produced some oil, but by far the largest production has been in that 
part of Russia bordering on the Black Sea and the Caspian Sea. 
In Asia the largest production has been from countries in the southern 
part—Persia, India, Indo-China and the East Indian Islands. In 
Africa the chief fields have been located along the northern countries 
and Egypt. Some oil has been produced in Australia. 

Geologically, petroleum has been obtained from a great variety 
of strata: from shales in some parts of the United States, in Scot- 
land, Newfoundland, Canada, Australia; from porous sandstones in 
Pennsylvania, West Virginia, Southeast Ohio, Kansas, Kentucky; 
from pebbly sandstones in Northern Ohio; from Trenton limestone 
in Indiana; from loose-grained quartz in Texas; from black shale 
in Colorado. While there is evidence that it is sometimes filling 
cavities in the rocky strata, the most of the oil simply saturates the 
rock, much as water may saturate a sponge, piece of wood or other 
porous material ; and this explains the assumption that we are getting 
out of the earth at any one place only about 20 per cent. of the oil 
that is there—capillarity holds the rest. 

The depth to which wells have been drilled has varied from a 
few feet to over 8000 feet, dependent upon the locality and the nature 
of the surface. Several wells only a fraction of a mile apart may 
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differ quite a number of hundred feet in depth, according as one is 
situated in a valley and the other on a hill. 

The cost of drilling is primarily dependent upon the depth—one 
of 600 or 700 feet in depth being capable of being finished in a week 
or ten days, while one 5000 feet in depth may take a year for com- 
pletion. The former may cost only a few hundred dollars, while 
that latter may cost $50,000 or more. Wells in the neighborhood 
or Los Angeles are said to cost from $40,000 upwards each. 

The life of wells varies greatly. Some have flowed strongly for 
a few days and then “played out” completely; others, after a few 
days or weeks of strong flow, have settled down to be “steady 
pumpers” of moderate yield for a considerable number of years; 
very occasionally one is found that has been producing at least a 
little oil for more than fifty years. There is said to be one at Pleasant- 
ville, Pa., only a few miles from the “Drake Well,” that has been 
producing constantly since 1867. The speaker knows personally of 
a number of fields that have furnished nice incomes to their owners 
for a half century; not, however, from the first wells drilled, for 
wells in these particular sections often cease producing after some 
years, but other ones drilled in the immediate vicinity often start out 
well and remain good producers for a dozen years or more. 

The drilling of an oil well is accomplished by one or the other 
of two general methods—“churn drilling” or “rotary drilling.” The 
former is the older of the two and is still largely used. It is called 
“churn drilling” because of the up and down motion of the tools 
which is that of the old-fashioned dasher churn used in making 
butter from cream. The essential parts of a “string of tools” for 
this process are a “rope socket” (an iron device fastened to the end 
of the rope “drilling cable”), and capable of being screwed to the 
end of the “auger stem” (a long cylindrical steel bar to make pos- 
sible the drilling of a straight hole and to give weight to the drilling 
“pit” screwed to its lower end). The “bit” is a relatively short steel 
bar, the lower end of which is somewhat flattened, wider than the 
Lody of the rest of the implement, and hammered out tc a blunt edge 
resembling that of the “business end” of a stonemason’s chisel. 
Drilling is accomplished by alternately raising the tools fifteen to 
twenty-four inches from the bottom of the hole and allowing them 
to drop, rotating the tools so that the bit hits the rock at different 
angles and crushes it. If there is no water in the hole naturally, 
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enough is put in from time to time to make a thin mixture with the 
drillings that will not interfere materially with the hitting of the bit 
on the bottom of the hole. From time to time the tools have to be 
withdrawn to permit of the sharpening (“dressing”) of the bit, and 
also to permit of the removal of the mixture of water and drillings 
from the hole. The “dressing” of the bit is accomplished by heating 
the end in a forge to a reddish-white heat and then by means of 
heavy hammers (“sledges”) drawing out the metal to the desired 
degree of sharpness, then “tempering” the edge by standing the bit 
on end in a vessel of water. The drillings are removed from the 
hole by “running” the “sand pump” or “bailer,” both of which are 
long cylindrical vessels attached to a rope (“sand line”) operated 
from a reel run by friction against the “band wheel.” The “sand 
pump” (or “bailer’’) is allowed to run down into the hole where it 
fills with the drillings, a suitable valve closes to keep the drillings in 
the implement, and it is then withdrawn from the hole and emptied. 
It is “run” as often as may be necessary to remove the most of the 
drillings, the tools are replaced and drilling resumed. 

The surface apparatus needed to handle the tools constitutes 
what is known as a “drilling rig” (generally called “rig”), the main 
features of which are: 

a. The “derrick,” a square tower made of two-inch planks ten 
to twelve inches wide spiked together at right angles for the corners, 
the corners tied together at intervals of eight to nine feet by “girths,” 
and the spaces between “girths” spanned by diagonal “braces.” The 
“standard derrick,” still largely used, is set on a frame twenty feet 
square made of heavy timbers (“sills”) and covered with planking 
to constitute a “derrick floor.” The top of the “derrick” supports 
the “crown block” which in turn holds the “crown pulley” over which 
runs the “drilling cable.” Near the top is another “block” holding 
the pulley over which runs the “sand line.” These “derricks” are 
seventy-two to seventy-four feet high, and are necessary for the 
handling of the modern “strings of tools” which are upwards of 
sixty feet in length. In one side of the “derrick” (at the rear end 
of the whole outfit) are mounted the “bull wheels,” a heavy reel 
holding the unused portion of the “drilling cable” and used for 
raising and lowering the tools, for which purpose the “cable” goes 
up the inside of the “derrick” over the “crown pulley” and down 
the center of the “derrick” to the hole. The reel is operated by two 
large wheels, one of which is a form of pulley operated by a heavy 
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endless cable from a corresponding pulley on the “band wheel,” and 
the other of which, together with an adjustable steel strap that sur- 
rounds its periphery, constitutes a “brake,” useful! particularly when 
the tools are “run back” into the hole. 

b. The “band wheel,” a large upright-set wooden wheel set with 
its shaft eighteen to twenty-two feet from the drill hole and directly 
opposite the “bull wheels.” It is also fitted with the pulley necessary 
to carry the cable which transmits power to the “bull wheels,” and 
to one end of its shaft is attached the “crank” which is needed to 
give, by means of the “pitman,” the oscillatory motion to 

c. The “walking beam,” a beam of wood eighteen to twenty-two 
feet in length, supported at its center by an upright post called “the 
samson post.” The “beam” end above the “hole” is fitted with a 
“temper screw,” a device by which the “cable” can be gripped at any 
desired point, and also by which the tools may be gradually lowered 
as drilling proceeds. 

Power is supplied to the outfit by means of an endless flat belt 
from some kind of an engine, usually operated by steam. At one 
time the engine was often mounted on the boiler, and this unit outfit 
was not so heavy that it could not be easily moved from one location 
to another by means of a team of four horses.. 

Because of the growing scarcity, and consequent high price, of 
wood, steel “derricks” have replaced wooden ones in many oil fields, 
and in “shallow territory” so-called “portable rigs,’ such as are often 
used for the drilling of “artesian’’ water wells, have replaced the 
more expensive “standard rigs.” 

“Rotary drilling” is practiced in “deep territory,” as in the 
California fields near Los Angeles and Long Beach. As the name 
implies, the drill is kept in rotary motion and the rock is worn away 
by attrition. The drill is attached to the bottom of a “string” of pipe 
to which a rotary motion is imparted by suitable apparatus at the 
base of the “derrick.” No “beam” is necessary in this style of drill- 
ing, but the “derrick” is needed to handle the pipe and drills. It is 
usually higher than the derricks used in “churn drilling.” “Drawing 
the tools” is very much less frequently done, this constituting a de- 
cided saving in time and power. 

In the early days of the oil industry in Pennsylvania some welis 
were literally “kicked down,” that is, the rope holding the tools was 
fastened to the small end of a strong wooden pole the large end of 
which was anchored in the ground, and near this end the pole rested 
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across a support somewhat in the manner as a fisherman sometimes 
“sets” his pole in a boat or along the shore. The driller fitted the 
rope with a device on which he could apply pressure with his foot 
after the spring of the pole had raised the tools from the bettom of 
the well. Of course the tools were very light as compared with the 
weight of those used with regular riggings. Only very shallow wells 
could be drilled by this method. 

Too much water in the hole hampers the drilling operations, so 
it has been the custom almost from the first to “case off” any water 
that came in from any stratum. This was effected by drilling to 
some distance below where the water was first encountered, then 
putting in a “string of casing” (heavy pipe) somewhat smaller in 
diameter than the diameter of the hole, making a tight joint with 
the casing and the bottom part of the hole by use of a leather bag 
filled with flaxseed tied firmly to the bottom of the casing, or a leather 
cup fastened to the bottom of the casing, and filling in the space 
around the outside of the casing with drillings (cement nowadays ) 
to some distance above the bottom. The water swelled the leather 
and flaxseed, or leather alone, and made a tight joint. Drilling was 
resumed with a smaller bit, small enough to go down the inside of 
the casing. When a weil is permanently abandoned for any reason 
it is the general custom (generally required by law) to “plug off the 
water” by putting a wooden plug in the smaller hole below the end 
of the casing and running in cement or other filling material. The 
casing can then be removed without neighboring wells suffering 
damage by being “watered out” because of the water coming into the 
oil-bearing “sand” from the abandoned well. 

In localities where wells are apt to flow when the oil-bearing 
stratum is tapped the casing may be fitted with an “oil saver,” a 
device which permits the diversion of the flow to a suitable reservoir, 
even if the flow should begin before the tools can be taken from the 
hole. In localities which produce both oil and natural gas the casing 
may be fitted with a “casing head,” a device by which the gas coming 
up from the depths between the inner wall of the casing and the 
outer wall of the “tubing” can be diverted into suitable pipes leading 
away from the well for utilization as fuel or for other purposes. 

Most “producing” wells do not flow, and are known as 
‘“‘pumpers.” Such wells are drilled from seventy-five to 100 feet 
or more deeper than the level of the oil-bearing “sand,” this last 
extra depth constituting a “pocket” in which oil can accumulate 
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between pumping periods (“heads”), which may be a few hours 
apart—or even days apart where the production is very light. The 
pumping apparatus consists of a “string of tubing” (iron pipe rang- 
ing from about one and one-half inches in diameter upwards, depend- 
ing upon the amount of liquid it will have to accommodate) extend- 
ing to near the bottom of the well, inside of which works a “string 
of rods” (formerly wood, now generally steel fastened together 
by screw joints) fitted at the lower end with a set of lift valves 
moving in a “working barrel” fitted to the bottom end of the “tubing.” 
Of course the upper end of the “tubing” has a side pipe (“lead pipe”) 
leading away to some kind of vessel, which is often an old barrel or 
small iron tank standing on the derrick floor, from which another 
pipe leads away to a larger tank (“the receiving tank’’) for storage 
until sold. If the well pumps both water and oil these are usually 
separated in the small receiver on the derrick floor, by having the 
tank tapped near the bottom and the short leg of an ell device (of 
two lengths of pipe connected by an “ell”) inserted, the open end of 
the longer leg of the “ell” being raised to without a few inches of the 
level of the pipe which leads off to the storage tank. Sometimes 
the “ell” is put inside the tank with the longer leg reaching near the 
bottom and the short leg piercing the wall of the tank below the oil 
outlet pipe. In either case the water is removed through the “ell” 
device while the oil, being lighter than water, floats on the surface 

of the water and off through the oil outlet pipe. At no time is there 
~ more than a few inches of oil level in the small tank. 

The diameters of the first oil wells were only about four inches, 
and while there has been an increase of diameter since that time an 
oil well is still a rather small “hole in the ground,” and thus a rather 
more risky place into which to trust one’s money than is the gold 
mine which is largely a dug shaft. Of course, because of the fluidity 
of oil, it may find its way into a well through seepage though the 
well may not have been drilled into the exact spot where the bulk oi 
the oil lies. Early in the history of the industry someone conceived 
of the idea of enlarging the hole at the oil-bearing level by blasting 
with explosives. The first “torpedo” is said to have been a three- 
foot length of two-inch copper tube filled with rifle powder and ex- 
ploded with a fuse. This was in 1860. In 1865 five pounds of 
powder in an earthenware bottle on the end of a pipe was fired by 
dropping a red-hot rod of iron through the pipe. E. L. Roberts got 
a patent on the idea. Later he substituted nitroglycerin for the 
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powder with better results. He and others to whom he issued licenses 
charged exorbitant prices for “torpedoing” wells, so there sprang 
up what were known as “moonlighters,” men who used the idea with- 
out paying royalties, and generally “shot” the wells at night. The 
explosive, on which there was no patent, was manufactured at so- 
called small “factories” in more or less isolated places here and there 
in the oil country, sold in square tin cans holding about a gallon, 
and transported to the place where it was to be used, generally over 
very bad roads, by means of any kind of vehicle that was available. 
Accidents were frequent and it was no uncommon thing to see ac- 
counts of such accidents in local newspapers stating that “all that 
could be found of the driver was gathered up and put into a cigar 
box for burial.” Indeed, it has been suggested that some news- 
papers kept this line or some similar one set up in type for instant 
use. The “shooters” would not take the risk of either arrest or 
accident by taking the cans back to the “factory,” so they were usually 
secreted under rock piles, in the hollow stumps of trees, or sometimes 
just taken out into the neighboring woods and left there. Numerous 
casualties resulted from the attempted use of some of these cans for 
one purpose or another on the part of persons who were not familiar 
with what their previous use had been. Enough of the explosive 
adhered to the inside of every one of these cans to make it capable 
of seriously maiming, or even killing, any person who was within 
a few feet of it when, by any means, it was exploded. Disappointed 
hunters coming home with an “empty game bag” sometimes amused 
themselves by setting one or more of the cans up on a stump or stone 
pile and emptying their “muzzle loaders” at it or them, with some- 
times very surprising results. Two or three quarts of nitroglycerin 
constituted a “shot” at first; 150 quarts is not considered as a “very 
heavy charge” now. The explosive is put into long tinned iron 
“Shells,” these fitted with detonators (“caps”) and lowered into the 
well, and “anchored” where the “log” of the drillers indicates the 
oil-bearing “sand” was found. The “anchoring” may be accom- 
plished by fitting to the bottom of the “shell” a length of tinned iron 
tubing corresponding in length to the distance from the “sand” to the 
bottom of the well, or by measuring a length of wire or stout rope 
to correspond to the distance from the surface to the “sand” and sus- 
pending the “shell” on that. The “cap” is exploded by dropping a 
piece of iron onto it, or by the use of electricity, or by dropping a 
“squib” (a can containing a few ounces of the explosive) fired by 
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642 Seventy Years of Petroleum a 
a slow-burning fuse into the hole. To make the charge most effective 
oil or water is run into the hole in sufficient quantities to produce a 
layer several hundred feet thick over the “shell.” The firing of the 
“torpedo” is evidenced by a deep “boom” within the earth, followed 
shortly by a fountain of oil, or water, or both, coming from the top 
of the “hole,” rising sometimes to a height of 150 feet in a solid 
stream and then bursting into spray which showers the rig and a 
goodly portion of the surrounding neighborhood. In the case of 
shallow wells there is also a lot of rock debris in the fountain, pieces 
as large as hen’s eggs sometimes being thrown out. It does not seem 
likely that any very large holes are blasted out of the sides of the 
well, but the rock is probably very much shattered and opened up; 
for, if the well has produced any oil “natural” (without “shoot- 
ing”) it generally has its production materially increased by “shoot- 
ing.” And even if a well appears “dry” after being drilled to the 
depth where other wells in the neighborhood have yielded oil, the 
owner will not generally “abandon the well” without taking “one more 
chance” at finding oil by ordering some “shooter” to “give her a 
shot.” Frequently has he been well rewarded for his faith (or hope) 
by having a “good well” “blown in,” and very occasionally has a 
“duster” been converted into a “spouter” by the firing of a well- 
placed “shot.” 


The petroleum found in Pennsylvania is chiefly a 
po gw pn mixture of saturated hydrocarbons, and the so-called 

“second-sand oil” contains a considerable percentage 
of what is called paraffine when it is properly purified. The theory 
was prevalent in “second-sand territory” that this paraffine deposited 
out of the oil in the wells and gummed up the rock so much that oil 
could not come through into the wells. Various treatments besides 
“light shots” were used by different “operators.” Some emptied a 
number of barrels of gasoline into a well, left it to dissolve away the 
paraffine, and, after several days, began pumping the well again. 
Gasoline was worth very little in those days. Others extended one- 
inch pipe into the bottom of the well and forced through it “live 
steam” to melt the paraffine or force its solution in the hot oil. 
Another method used was that of attaching a “gas pump” to the 
casing head and operating it to reduce the pressure within the well 
so that rock pressure would force the oil in. A practice that has 
caused. certain old-time “oil fields” (the Bradford, Pa., field is a 
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conspicuous example) to “stage a comeback” within recent years is 
that of using certain wells in a district for pumping and a certain 
number of others in the same district through which to force water 
down into and through the “sand” to displace the oil. Sometimes 
the holdings of a single “operator” are large enough to pay him to 
drill both groups of wells; oftener “operators” on adjoining “farms” 
“pool their issues” and drill the water wells along the line dividing 
their holdings and the oil wells at determined distances farther away 
from the line. It appears that this practice is one good way to get 
some of the 80 per cent. of oil that is said to be left in the earth by 
the old-time methods. The Federal Government is trying to find 
other ways to accomplish the same result, particularly as the demand 
for petroleum products is said to have increased 650 per cent. in 
recent years, while the production has increased only about 150 per 
cent. 


As has been previously stated, the oil from pumping 
wells is usually pumped into small receivers stand- 
ing on the derrick floor or nearby, where the water, if any, is 
separated ; it is then run into a larger tank formerly made of wood 
but often made of iron today, which tank may hold 100 barrels, 
250 barrels, or very much more, depending upon the size of the 
“production” of the group of wells belonging to any one par- 
ticular holding. This larger tank is commonly called “the receiving 
tank” and is used for storage until such time as the owner sells 
his oil, when a “gauger” comes and measures the depth of the 
oil in the tank, allows it to flow into the “line” of the company 
who has purchased the oil, and again measures the depth of the 
oil left in the tank after closing the valve leading into the com- 
pany “line.” From a record of the particular tank can be calcu- 
lated the amount of oil delivered. Oil distributing companies and 
oil refineries store their crude oil and, often, refined products in 
tanks holding 50,000 to 100,000 barrels, or even more sometimes. 
These are usually made of sheet steel riveted together (sometimes 
welded together) and are cylindrical in form with perpendicular 
walls. Wooden tanks are round but somewhat wider at the bottom 
than at the top, with upright staves held together by bands (occasion- 
ally rods) of steel. Vats sunk in the earth have been used at times, 
and large concrete reservoirs have also been tried, but generally there 
has been a great deal of loss through seepage. Some crude oils and 
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many manufactured products are quite volatile and one of the prob- 
lems on the industry is that of guarding against loss by evaporation, 
particularly in hot weather. Metal tanks are worse in this respect 
than those made of wood. The color of the paint on a tank has a 
great influence—the darker the color the greater the amount of heat 
absorbed from the sun’s rays, the more the oil becomes heated and 
the greater the degree of evaporation. Aluminum paint is largely 
used nowadays for painting oil tanks and tank cars, because it has 
been found to reflect a larger proportion of the heat rays from the 
sun than any other substance cheap enough to be used in the quan- 
tities required. Incidentally, it makes them more “easy to look at” 
than they were when painted black, red, or some one or other of other 
colors. Another quite general practice is that of maintaining a 
sprinkler system on the top of the tank, and allowing the water to 
flow down on all sides of the top and down the sides of the tank— 
the evaporation of some of the water keeping the tank and its con- 
tents cool in the same way that a bottle of milk is kept cool by keeping 
a damp towel wrapped around it. 

Oil storage tanks are frequent targets for so-called “bolts” of 
lightning, particularly in the summer time, and millions of barrels 
of oil have “gone up in smoke” during the past seventy years because 
of fires caused by lightning. Full tanks are less liable to burn than 
partly empty ones. In the latter case the space above the oil is often 
filled with a mixture of air and vaporized fractions of the oil com- 
parable to the “mixture” you have in the cylinders of your “car” 
when it is functioning properly. The lightning explodes the mixture, 
blowing off the top of the tank, and the oil continues to burn so long 
as air can get to it to support its combustion. Formerly a “struck” 
tank was doomed to destruction with all of its contents except what 
could be pumped out from the bottom, or allowed to flow out from 
openings made near the bottom, sometimes by shooting a ball from 
a small cannon through the wall of the tank. Nowadays most large 
tanks are fitted with fire-extinguishing devices by which a foamy 
mixture containing carbon dioxide gas can be flowed over the surface 
of the oil, thereby shutting off the supply of oxygen from the air 
and replacing it with the non-supporter of combustion, carbon diox- 
ide. Steam is also frequently used. If the fire cannot be ex- 
tinguished the oil will eventually get so hot that it will boil and the 
tank is then apt to “boil over” and the boiling, burning mass flowing 
over surrounding territory sets fire to other tanks and structures. 


on Seventy Years of Petroleum 645 
For this reason large tanks are always surrounded by embankments 
to retain any oil that might boil over from the burning tank, and 
prevent the fire spreading to other tanks. 

The transportation of the oil to refineries and other markets 
has utilized many devices. At first it was filled into oaken barrels, 
bound with iron hoops, holding from forty to forty-four gallons 
each, and these were hauled by wagon (three to five barrels on a load 
according to the condition of the roads, which sometimes were hub 
deep with mud) to Oil City, where the barrels were loaded into 
harges and floated down the Allegheny River to Pittsburgh. Later 
some of the barges were loaded along the banks of Oil Creek and 
floated down this stream to the Allegheny River and thence to Pitts- 
burgh. In times of low water, as in the summer, artificial floods 
known as “pond freshes” were created by releasing the water from 
dams farther upstream, the barge operators having been notified on 
what days such floods might be expected. Sometimes there were 
accidents and barges got jammed together, occasionally one breaking 
up and its oil floating down stream in the barrels or, when barrels 
were broken, as a film on the surface of the water. 

The Atlantic and Great Western (now the Erie) Railroad was 
extended to the oil country in 1862, and the Allegheny Valley (now 
the Pennsylvania) Railroad was run from Pittsburgh to Oil City in 
1866. Thereafter the oil barrels were hauled from the wells to con- 
venient points along one or the other of these railroads and loaded 
onto cars, but the barrels were prone to spring leaks and there was 
much loss. About 1865 there were made special “oil cars” consisting 
of two fifty-barrel wooden tanks on a flat car, one over each truck. 
By about 1871 these were superseded by flat cars on each of which 
lay a cylinder made of boiler plate, the capacity being about eighty-five 
barrels. The same type of car has been in use ever since but the tanks 
now hold 200 to 250 barrels each. They are rarely used for trans- 
porting crude oils, however, but are much used for refined products-— 
kerosene, gasoline, lubricants and fuel oils. 


Somebody proposed the use of pipe lines as early 
as 1860 but the only kind of pipe available at the 
time was put together with slip joints, and there was much leakage. 
Screw-jointed pipe came into use about 1865, since which time crude 
oil has been largely transported through pipe lines, not only from 
the wells to the distributing stations and refineries, but also for hun- 
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dreds of miles across the country, particularly from inland points 
to the seaboard, where are located some of the largest refineries in 
the country. It seems strange to speak of such a thing as friction 
when one is talking about oils, but there is friction between the oil 
flowing through a pipe and the walls of the pipe, and this makes it 
necessary in long-distance transportation to have “pump stations” 
located at intervals along the “line” to “boost” the flow. For the 
more viscous oils (so-called “heavy oils”) the pipe lines are some- 
times rifled like a gun barrel and are kept lubricated with a stream 
of water passing along with the oil. When pipe-line transportation 
was first started it met with considerable opposition on the part of 
the oil wagon drivers who had visions of losing their jobs, and some 
lines were torn up almost as soon as laid. The men soon found 
that their fears were unfounded. While they had fewer long hauls 
they had many more short hauls, and were not compelled to be away 
from their homes or boarding houses so much, and had more time 
for recreation at night. However, “hauling oil” gradually died out 
as a livelihood, and the men engaged in it found other means to make 
a living, often less conducive to loss of temper and the attendant 
fiow of profanity. The condition of oil country roads during much 
of the year made “hauling oil” anything but an easy job. Possibly 
the strength of character developed in the pursuit of this work played 
an important part in the subsequent achievement of financial success 
in other phases of the “oil business” by a considerable number of 
men who “got their start” in this way. A man who had the stamina 
to work himself out of the difficulties that these drivers often found 
themselves in would be well fitted to fight his way to the front in 
almost any line of business. 

Chemically speaking we cannot properly use the word 
“petroleum” as applying to the oil obtained from the various oil fields 
and strata, but should use the plural form of the word (‘“‘petroleums”’), 
because there are wide variations in the chemical composition of oils 
from different localities, and, indeed, in oils obtained from different 
strata in the same well. In Pennsylvania in some localities oil has 
been obtained from as many as five strata, and there are decided 
differences in the properties of the oils obtained from these strata. 
“First sand oil,” obtained from rather shallow depths, has a “heavy 
body,” is free from “light oils” (readily volatile substances) and can 
be used, with little or no refining, for lubricating purposes; “second 
sand oil,” obtained from a somewhat greater depth, has considerable 
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“body,” along with lighter fractions which have to be distilled off, 
the less volatile residue being suitable for lubricating purposes; 
“third sand oil” and “grey sand oil,” obtained from still greater 
depths, are decidedly more limpid, contain large percentages of light 
fractions (hence are particularly suitable for the production of gaso- 
line and kerosene), often contain considerable dissolved gas (are 
said to be “‘lively’’). 

Generally speaking, all petroleums are complex mixtures of 
members of one or another of a number of series of hydrocarbons 
(the name given to compounds composed only of the elements 
hydrogen and carbon), sometimes containing small percentages of 
derivatives of some of these hydrocarbons. Pennsylvania, West Vir- 
ginia and some Ohio petroleums are chiefly mixtures of hydrocarbons 
of the Marshgas Series (also called “paraffin series,” “saturated 
series,” and “methane series”), and are said to have a “paraffin base.” 
Russian petroleums are mixtures of hydrocarbons of an entirely 
different group (the “naphthenes” or “polymethylenes”), while Cal- 
ifornia petroleums are still different, and are said to have an “asphalt 
base.” Certain Ohio and certain Texas petroleums contain small 
percentages of sulphur derivatives of certain hydrocarbons, are char- 
acterized by extremely disagreeable odors, and, on being burned, 
produce sulphur dioxide (the same gas that is formed when sulphur 
burns) ; and, of course, this oil must be specially treated to produce 
good kerosene and gasoline. Persons who have indulged in more 
than one “crude-oil shampoo” can now understand why one may 
seem so entirely different from another. 

The differences in composition not only account for different 
degrees in fluidity and differences in odor, but also for differences in 
color. I show you one here from Clarion County, Pa., which is 
about a good straw color, here is one from Bradford County, Pa., 
and another from West Virginia which are dark green as you look 
at them and dark red as you look through them, here is one from 
Texas which is a very dark brown, and another from California 
which is black. You will note that many have a greenish fluorescence 
as you look at them in certain ways (the oil man calls this fluorescence 
“bloom” ). 

Petroleums are usually lighter than water and immiscible with 
it, but there are considerable differences in the specific gravities of 
the different varieties; and when we come to the different products 
of the refining of petroleums we find even wider differences often 
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in the gravities. In this country the “gravity” of petroleums and 
their derivatives are generally determined by a special hydrometer 
for liquids lighter than water, an instrument which floats on the liquid 
under examination, with part of it submerged. The lighter the liquid 
the greater the portion submerged, hence, the greater the figure rep- 
resenting the gravity of a light liquid the lighter the liquid. For 
example, ‘seventy-five degree” gasoline is lighter (and, incidentally, 
more active and dangerous) than “sixty-eight degree” gasoline. Be- 
cause it contains a larger proportion of the more volatile hydrocarbons, 
one can start a “cold” engine more quickly with it than with the 
“sixty-eight degree” gasoline. Low gravity gasolines give little er 
no trouble in warm weather, but sometimes do give considerable 
trouble in the winter. 

The market prices of crude petroleums, like the prices on other 
commodities, are dependent upon many factors, among which may 
be mentioned : 

a. Distance from market and relative cost of transportation. 

b. Supply and demand. The opening of a prolific new field 
generally depresses the price, while an increased market for gasoline, 
as in summer time, stiffens the price. 

c. Manipulation of prices. At one time there were a number 
of “oil exchanges” in the country, and prices sometimes fluctuated 
very much from day to day. These “exchanges” went out of exist- 
ence years ago, and prices fluctuate very little now. 

d. Grade of oil. In this country “Pennsylvania grade” usually 
commands the highest price, as it refines easily and produces a larger 
percentage of the products in demand—gasoline, kerosene and lubri- 
cants. This grade brings from 80 to 200 per cent. higher prices than 
other oils. In California the price is dependent upon “gravity” more, 
perhaps, than in any other state, the higher the figure expressing the 
gravity the greater the price offered. The influence of the motor 
car is plainly seen here, for the greater the figure expressing the 
gravity the greater the possible yield of gasoline. We have stated 
elsewhere that the production of the Drake well sold for around $20 
a barrel (about sixty cents a gallon). This was in 1859, and as late 
as January, 1860. By December, 1860, the price was down to $2; 
by December, 1861, it was down to ten cents; by December, 1864, 
it was as high as $11.50; in December, 1873, it was as low as eighty- 
two cents; between 1878 and 1808 the price rarely got above $1, and 
since 1898 it has rarely gotten below $1, and about the year 1917 it 
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was as high as $6. In recent years the price has held fairly closely 
between $3 and $4. The prices here quoted were for “Pennsylvania 
grade.” There has been some use of crude oils from certain dis- 
tricts, notably a small one near Franklin, Pa., direct for certain types 
of lubrication ; and there are some that are fit for little else than fuel, 
hence used direct for that purpose; but most petroleum products 
represent just portions (“fractions”) of some grade of crude oil. 
The main feature of “oil refining,” so called, at first was a form of 
fractional distillation, and even today it is an important feature. In 
1860 there were in this country fifty-three “refineries” devoted to 
the manufacture of a “coal oil” from soft coal by distillation. In 
1858 the operators of one of them tried the refining of Tarentum 
crude oil from salt wells, and proved that a better product than 
“coal oil” for illuminating purposes could be made from petroleum. 
With the increased production of petroleum inaugurated with the 
sinking of the Drake well the “coal oil” refineries turned to refining 
petroleum, or in some instances went out of business. For quite a 
number of years the “stills” used were rather simple affairs and the 
condensation of the distillates equally simple. The stills were made 
of boiler plate, were cylindrical in shape, were enclosed in masonry, 
and were heated by direct firing—building the fire underneath the 
still. In one type the stills were short squatty cylinders sitting on 
end, and were called “cheesebox stills,” resembling an old-fashioned 
wooden cheese container. The other type showed long cylinders 
lying on the side, and called “wagon-body stills.” To the upper 
part of stills of either type there was fitted a sort of dome from 
which a pipe or pipes led to a condenser. In the manufacture of 
some products live steam was introduced into the contents of the 
still at certain stages of the operation, the steam carrying over into 
the condenser some fractions that could not be easily distilled direct. 
The distillate flowed from the end of the condenser coil into a “catch 
Lox” in the “tail house” (now more politely called the “receiving 
house”), and thence into one or another of a series of receiving 
tanks, the direction of flow being determined by the opening of a 
valve on a line leading to one of the tanks, and the closing of valves 
in lines leading to the others. The distillate suitable for gasoline or 
benzine went into one tank, the kerosene fraction into another, and 
so on. The “cuts” (changes of receiver) were made “on gravity.” 
From time to time the “stillman’” collected some of the distillate at 
the “catch box” and tested it with the hydrometer, and made his 
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“cuts” when the gravity of the distillate was that desired in the par- 
ticular product. 


There are refinements of operation but in many 
particulars the processes today are not very differ- 
ent from what they were nearly seventy years ago. For many 
years the most valuable product of petroleum refining was kero- 
sene (known to many only as “lamp oil”), and efforts were con- 
stantly being made to find methods for increasing the yield, the 
kerosene fraction in some oils being very small, and in none very 
large. It was found that by modifying the stills somewhat, and 
modifying the firing practice, it was possible to break down (“crack”) 
some of the higher hydrocarbons left in the still after the benzine 
and kerosene fractions had been distilled off, the products of the 
“cracking” process being essentially the same as the kerosene frac- 
tion, and thus each barrel of crude oil was made to yield more kero- 
sene than it naturally contained. Another practice was to leave as 
much of the benzine fraction in the kerosene as the operator could 
“get away with’—a reprehensible practice, as it made the product 
more subject to explosion when used in lamps, particularly when the 
bowl of the lamp was nearly empty (in which case the bowl of the 
iamp would often become hot, thus vaporizing some of the benzine 
fraction, and the mixture of benzine vapor and air in the upper part 
of the bowl becoming an explosive mixture that could be easily 
ignited by the flame of the lamp through the small air vent alongside 
of the wick). This practice brought about the speedy enactment of 
legislation requiring all kerosene sold to come up to a certain “fire 
test.” There is no need for such legislation today, for the temptation 
today is to leave as much kerosene in the gasoline as the operator 
can “get away with.” “Cracking,” by means of specially devised 
apparatus to bring about the decomposition of complex hydrocarbons 
into simpler ones under the influence of high temperatures and great 
pressures, is responsible for the large percentage of gasoline that is 
being made from every barrel of crude oil, very much larger than 
could be obtained by the older processes. Certain groups of sub- 
stances found sometimes in crude oils, but more often formed in the 
distillation process, were early found to be removable by the use of 
concentrated sulphuric acid, hence “treating” of petroleum distillates 
is an old practice. The usual procedure is to flow the distillate into 
a tall lead-lined cylindrical vessel, add a few per cent. of the acid, 
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- and mix the two thoroughly by biowing air through it, allow the 
“sludge acid” to settle out, draw it off from beneath the oil, and 
thoroughly wash the oil with water containing some sodium hydroxide, 
j then with water. Colors in oils are sometimes removed by sun 
bleaching, sometimes by use of chemicals, but most generally by 
filtration through large quantities of some color-absorbing granular 
powder. Bone black was at one time largely used, but it has been 
largely supplanted by fuller’s earth. It may interest some of you 
tc know that there are over 400 refineries in this country today, 
handling several million barrels of crude oil daily. 


The seventy years that have elapsed since the drilling of the 
Drake well have witnessed the development of a tremendous industry 
the ramifications of which have spread into all parts of the worid 
and have affected directly or indirectly almost every other line of 
human endeavor. One needs only to consider the use of kerosene 
for illumination, gasoline for motor fuel, and the heavier bodied 
products as lubricants, to realize the truth of this. It is impossible 
te estimate the stimulus given to night work and study by the kero- 
sene lamp, the impetus given to transportation on land, on water and 
through the air by the gasoline motor, and the speeding up given to 
all classes of machinery by the petroleum lubricants. Whereas in i 
Drake’s day petroleum was being thought of only as a medicinal | 
agent, as a possible illuminant, and some parts of it as a grease re- 
mover for wool, today there are hundreds of uses for its products, 
and one could hardly conceive of a greater calamity that could happen 
to the human race than that of being suddenly deprived of them. 
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ETHER—THE USE OF POTASSIUM HYDROXIDE IN 
TESTING FOR ALDEHYDES 


By L. W. Green and R. E. Schoetzow 


HE TENTH REVISION of the “United States Pharmacopceia” 

directs the use of potassium hydroxide test solution in the test 
for aldehyde in ether. But this test may not be as sensitive as is 
necessary for a product like ether for anesthetic use. Our testing 
of this product has shown us that if a stronger solution (50 per cent.) 
be used, instead of the normal test solution, or if solid potassium 
hydroxide be used, instead of the test solution, that the sensitiveness 
of the test is increased. 

One hundred parts of aldehyde per million of ether appears to 
be the extreme limit of sensitiveness of the U. S. P. test. At that 
concentration, the faintest kind of yellow color or tint is just dis- 
cernible at the completion of the test, while in a test using solid 
potassium hydroxide—1oo parts per million, a distinct and positive 
yellow color is obtained. We recommend in the new revision of the 
“Pharmacopoeia” that the test direct the use of the solid potassium 
hydroxide, instead of the test solution. 
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ACTION OF DIETHYLSULFONMETHYLETHYL- 
METHANE UPON NORMAL BLOOD 
CONSTITUENTS* 


By Frederick G. Germuth, Division of Research, Bureau of 
Standards, City of Baltimcre 


Introduction 


HE PHYSIOLOGICAL action of the numerous synthetic 

medicinals so extensively prescribed for his patient by the modern 
physician constitutes a worthwhile and most fascinating field for 
intensive experimentation and research. The effect of phenyldi- 
methylpyrazolon on the formation of urobilin has been studied by 
the author,' while the hzematoporphyrinuria induced by and accom- 
panying the employment of the hypnotic, diethylsulfonmethylethyl- 
methane (Trional) * has furnished the objective for additional ex- 
perimentation in which the important relation of substituted ethyl 
groups in the sulfone molecule to accelerated porphyrin production 
was carefully considered and, it is believed, established.* The action 
of this drug on certain normal bodies present in the blood of the 
rabbit has been studied; appertaining data and the facts observed 
as a result of this investigation are here presented. 


Discussion 


Trional is at present preferred by most authorities to sulfonal, 
because as its solubility is greater than that of the latter, sleep is 
more rapidly induced; an additional advantage is that the factors 
determining its decomposition and elimination are more favorable.‘ 
In proper doses the hypnotic produces no harmful effect on the cir- 
culation, respiration or digestion. Excessive doses may cause poison- 
ing evidenced by disturbances of the digestive organs, metabolism, 
and the central nervous system. It has been shown ° that sulfonal is 
the greater transgressor in this respect. 

The majority of the numerous cases of poisoning produced by 
the two hypnotics which formerly were frequently observed as a 
result of their careless administration occurred when they were em- 
ployed during too long a period.’ * It is of interest to note, in this 
connection, that one of the first symptoms of trional poisoning to 


*Presented before the Division of Medicinal Chemistry of The American 
Chemical Society at the Fall Meeting in Cincinnati, on September 9, 1930. 
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develop, viz., hematoporphyrinuria, may be experimentally produced 
in rabbits, but not in dogs.*® 


Effect of Substitution in the Molecule 


While the relationship between the activity of a sulfone and the 
number of ethyl groups it contains is accorded due recognition, the 
observation that this holds good only for a certain intramolecular 
arrangement of the atoms, has been made.® Even in such disulfones 
as contain the sulfone radical linked to different carbon atoms, as, 
e. g., in ethylenediethylsulfone: 


CHe—SOzv.CeHs 


| 
CHe—SOe2.CeHs 


the ethyl groups no longer produce those therapeutic effects desirable 
and obtained by the administration of a sulfone possessing the re- 
quired structure, such as that of diethylsulfonmethylethylmethance : 
III presents the absolute and relative variations observed. 


CHs\, 


CeHs/ \SOe2.CeoHs 


The law therefore holds good only within definite limits; the 
introduction of other groupings into the molecule lessening the im- 
portance of the ethyl radicals or entirely abolishing it. Notwith- 
standing this, the deduction that the combination of ethyl groups with 
a tertiary or quartenary carbon atom results in especially powerful 
soporific properties has pointed out the path to the synthesis of other 
hypnotics—for example, to that of diethylmalonylurea (veronal).'° 

The observation has been made, also, that the introduction of 
two aromatic groups in the same carbon atom produces a relatively 
higher degree of toxicity,‘ while the entrance of carboxyl or an 
amino group into the molecule of a sulfone checks most effectually 
the hypnotic action of the compound.’? Finally, it may not be amiss 
to remark that decomposition of a sulfone in the system occurs very 
slowly ; it is partially excreted as ethylsulfonic acid, while a smaller 
proportion remains unchanged. The action, however, is due to the 
molecule as a whole, and not to the ethylsulfonic acid.* Morro" 
and v. Mering ** emphasize the fact that the distribution and excre- 
tion of diethylsulfonmethylethylmethane is more favorable than when 
diethylsulfondimethylmethane is employed in a similar rdle. 


— 
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Procedure 


Standard clinical laboratory methods of analysis?* were fol- 
lowed in making the requisite determinations. Two large male rab- 
bits were employed in carrying out the experimental work involved ; 
an additional one was used as a control. Each of these was kept 
upon a constant diet. 

The method applied consisted of injecting subcutaneously in the 
right leg of Rabbit No. 1 daily for the period of ten days, five milli- 
liters of 3 per cent. solution of trional in a mixture consisting of one 
part C2.H;OH to three parts of H2O, by volume, —c_ 2.25 grains 
of the medicinal. Rabbit No. 2 was treated in precisely the same 
manner with the exception that intravenous injection in the right 
ear was resorted to. The control animal was given, by subcutaneous 
procedure, an amount of ethyl alcohol in water corresponding to 
that quantity present in the solution of the synthetic administered 
to the test animals. It was believed that this precaution would 
eliminate discrepancies that might arise as a result of the failure to 
recognize any pathological effects the ethyl alcohol might exert upon 
the treated rabbits. 

Before experimentation was undertaken, an examination of the 
blood of each animal was made. The results are furnished in 
Table I. 


TABLE I 


EXAMINATION OF BLoop oF BEFORE TREATMENT 


Chemical Determination of Certain Constituents 
(Expressed in mgs. per 100 mls.) 
Rabbit No. 1 Rabbit No. 2 Control 


Constituent (1980 gms.) (1896 gms.) (1921 gms.) 
1.96 1.92 1.85 
36.74 36.45 35.86 
28.4 30.6 30.9 
15.9 15.7 16.1 
Chlorides (as NaCl) .......... 489.0 483.0 496.0 
, 20.84%. 19.38% 20.76% 
Total phosphorus .........00+ 53.7 51.8 49.9 
Acid soluble phosphorus ....... 27.1 30.6 25.9 
Protein-combined phosphorus... 23.5 22.8 23.6 
Specific gravity (20° C.) ....... 1.036 1.039 1.043 
Refractive index (20° C.) ..... 1.3473 1.3481 1.3490 


Hematoporphyrin ............. Absent Absent Absent 


| 

| 

| 

| 

i] 


656 Action of Diethylsulfonmethylethylmethane, etc. {A™; 


our. Pharm. 
ov., 1930 


After ten days had elapsed, each animal was immediately weighed 
and the blood constituents meticulously determined. Table II shows 
the effects of trional ingestion upon these bodies. 


TABLE II 


EXAMINATION OF BLoop or RABBits FoLLOWING TREATMENT 
Chemical Determination of Certain Constituents 
(Expressed in mgs. per 100 mls.) 


Rabbit No. 1 Rabbit No. 2 Control 
Constituent (1911 gms.) (1818 gms.) (1924 gms.) 

36.76 36.44 35.85 
12.4 27 14.9 
Chlorides (as NaCl) .......... 463.0 458.0 498.0 
20.22%. 18.43% 20.7790 
Total phosphorus ............. 50.9 49.1 49.7 
Acid soluble phosphorus ....... 26.7 29.8 25.6 
Protein-combined phosphorus ... 22.8 2.7 23.7 
0.99 0.97 1.02 
Specific gravity (20° C.) ...... 1.030 1.034 1.042 
Refractive index (20° C.) ..... 1.3462 1.3470 1.3480 
Hematoporphyrin ............. Present Present Absent 


As is evident, the differences existing between the proportion 
of blood constituents in the normals and that of the test animals 
following treatment are, in some instances, quite pronounced. Table 
III presents the absolute and relative variations observed. 


TABLE III 


DIFFERENCES OBTAINING IN CERTAIN BLoop CoNSTITUENTS FOLLOWING 
TREATMENT WITH TRIONAL 
Effect of Drug Upon Rabbit No. 1 


Constituent Normal Result of Drug Effect 
1980 gms. IQII gms. — 69 
1.96 mgs. 2.31 mgs. +0.35 
28.4 mgs 21.6 mgs. —6.8 
15.9 mgs. 13.6 mgs. —2.3 
14.7. mgs. 12.4 mgs. —2.3 
eee 489.0 mgs. 463.0 mgs. —26.0 
Total phosphorus ........... 53-7. mgs. 50.9 mgs. —2.8 
Acid soluble phosphorus ..... 27.1 mgs. 26.7. mgs. —0.4 
Protein-combined phosphorus.. 23.5 mgs. 22.8 mgs. —0.7 
0.91 mgs. 0.99 mgs. +0.08 
Specific gravity ............. 1.036 1.030 —0.006 
Refractive index ............ 1.3473 1.3462 —0.0II 


Hematoporphyrin ............ Absent 


Present 


| Jo 
3.48 
1.78 
23.94 
14.47 
15.65 
10.23 
5.31 
—0.65 
4.89 
1.48 
2.98 
+0.04 
8.79 
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TABLE III (Continued) 
Effect of Drug Upon Rabbit No. 2 


Constituent Normal Result of Drug Effect % 
Weight ........sseeecseceees 1896 gms. 1818 gms. — 78 4.11 
1.92 mgs. 2.26 mgs. +0.34 1.77 
30.6 mgs. 21.9 mgs. —8.7 28.43 
Calcium 15.7. mgs. 12.9 mgs. —2.8 17.83 
15.1 mgs. 12.7. mgs. —2.4 15.89 
483.0 mgs. 458.0 mgs. —25.0 5.18 
Total 51.8 mgs. mgs. —2.7 5.21 
Acid soluble phosphorus ..... 30.6 megs. 29.8 mgs. —o.8 2.61 
Protein-combined phosphorus... 22.8 mgs. 21.7. mgs. —Ii.I 4.82 
0.89 mgs. 0.97 mgs. —0.09 10.11 
Refractive index ............ 1.3481 1.3470 —0.0II 
Hematoporphyrin ............ Absent Present 


Careful consideration of the data presented in the foregoing 
tables render valid the belief that continued employment of diethyl- 
sulfonmethylethylmethane produces pathological symptoms that are 
clearly manifested by deviations from the normal in the proportions 
of those specific bodies present in the blood, and generally considered 
in clinical examinations to furnish valuable criteria in relation to 
diagnosis and prognosis. While the loss in body weight of the ex- 
perimental animals may be ascribed to a natural disinclination for 
the usual quantity of food during the period of treatment, it is be- 
lieved that this condition is partially caused by the systemic effects 
of the hypnotic. A well-defined hematoporphyrinuria is produced 
by the administration of trional to rabbits; this is in agreement with 
Neubauer’s ® observation. It is evident that the changes occurring in 
the control animal are negligible and without significance. 


Summary 


(1) The action of diethylsulfonmethylethylmethane upon the 
normal blood constituents of the rabbit has been determined. 


(2) A decrease in the body weight of rabbits obtains following 
prolonged treatment with the sulfone. 


(3) An increase in the uric acid, sulfate, sugar and creatinine 
contents of the blood is observed when trional is administered by 
either subcutaneous or intravenous injection for a ten-days’ period. 
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(4) Under similar conditions, a decrease in the iron, calcium, 
magnesium, chloride, total phosphorus, acid soluble phosphorus, 
protein-combined phosphorus and total solids occurs, while the specific 
gravity and refractive index are lowered. 
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TRANSMISSION SPECTRA OF VANILLA EXTRACTS 
By Ellery H. Harvey 


ANILLA EXTRACTS made according to an identical and com- 

mercially used process were aged fifteen months and their trans- 
mission spectra in the visible determined. A solution of caramel and 
prune juice were included because of their use in fictitious vanilla 
flavoring. Measurements were made with Bausch and Lomb equip- 
ment, using the new improved Martens Photometer. A layer of 
liquid 5 mm. thick was used in each case, the readings being corrected 
for the absorption by the glass cell. 


TABLE I. TRANSMISSION OF VANILLA EXTRACTS IN 


THE VISIBLE 
Per Cent. Transmission 

Wave S. Amer- 

Length Tahiti Bourbon ican Mexican Tonka Caramel Prune 
425 0 8.0 23.6 13.8 
450 1.5 1.0 0 4.5 15.3 34.0 21.3 
475 2.5 2.1 2.2 9.1 24.7 46.0 29.3 
500 4.5 3.6 4.0 18.3 35.3 58.0 77 
525 8.5 7.1 8.1 29.0 50.0 67.5 44.0 
550 13.2 14.0 15.7 40.5 60.5 77.0 51.0 
575 20.0 22.1 26.3 53.0 60.0 83.0 57.0 
600 28.0 31.0 37.5 63.7 77.5 88.0 62.0 
625 33.0 37.4 46.0 69.0 80.0 93.0 65.0 
650 37.0 43-4 55.5 73.0 82.0 95.0 67.5 


These results have been plotted and a scrutiny of the curve below 
justifies the following conclusions: 
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1. None of the extracts show characteristic absorption bands but 
merely general absorption in the violet to green region of the spec- 
trum ; 
2. Of the beans, Tahiti gave the darkest and Tonka the lightest 
extract ; 


3. The slope of the curves parallel each other sufficiently to make 
the transmission spectra of no value in the identification of the bean 
used in making the extract. 


Ultraviolet Transmission of Vanilla Extracts 


The method of measuring the ultra-violet transmission of liquids 
was identical to that described previously. The original undiluted 
extracts in 3 mm. layers were found to be completely opaque to the 
passage of ultra-violet under the same conditions that water showed 
100 p. c. transmission. 


* Harvey: Scientific Section, A. Ph. A., Rapid City meeting, 19209. 
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MEDICAL AND PHARMACEUTICAL 
NOTES 


Leprosy Now ATracKED BY CHEMICAL WARFARE—Scientists 
have resorted to chemical warfare in what is hoped will be a decisive 
attack on one of mankind’s much dreaded foes, leprosy. As a begin- 
ning in their efforts to find an agent useful in fighting the disease, 
the chemists will make an intensive study of the germs that have been 
grown from cases of leprosy, in contrast to the recently studied germs 
of tuberculosis, for the leprosy germ belongs to the same family. 

The same group that is studying the secrets of the tuberculosis 
bacillus has been asked by the Leonard Wood Memorial to undertake 
the study of leprosy. The. research will be directed by the Medical 
Research Committee of the National Tuberculosis Association, of 
which Dr. William Charles White, of the United States National 
Institute of Health, is the chairman. 

As in the recent attack on tuberculosis, hundreds of thousands 
of leprosy bacilli will be grown in the laboratories of the H. K. Mul- 
ford Company. These will be taken to the Sterling Chemical Lab- 
oratory of Yale University where they will be analyzed under the 
direction of Prof. Treat B. Johnson. At the same time the clinical 
studies with leprosy patients wili be carried on at the government 
institutions for the care of lepers and in those of the Leonard Wood 
Memorial. 

The tuberculosis investigators and fighters have been called in to 
study leprosy because of certain similarities between the diseases. 
For instance, the germs causing the two diseases are members of the 
same family. They even grow in the same cells of the human body, 
the monocytes. The germs of tuberculosis, however, invade mainly 
certain parts of the body, such as the lungs, while the leprosy bacilli 
occur chiefly in the skin. 

Some fifteen or twenty strains of lepra bacilli have been cul- 
tivated from human cases, but until recently it has never been pos- 
sible to produce leprosy in any animal by transferring any of these 
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germs to the animal’s body. The accomplishment of this feat has 
just been announced by Prof. K. Shiga, of the Imperial Medical 
Faculty at Seoul, Korea. He claims to be able to produce leprosy in 
rats by injecting the lepra bacilli into rats whose powers of resistance 
were weakened by having lived on a diet lacking in vitamins. 

Why vitamins protect against leprosy, if it is proved that they 
do, may be understood when scientists find out the chemical nature 
of the leprosy germ and also the chemical nature of the vitamins. 
At that time, also, a specific remedy for the disease may be found or 
developed. The only remedy used at present, chaulmoogra oil, has 
not fulfilled all the expectations held for it—(Science Service.) 


Too Mucu Foop—Obesity, or overweight, will be the nutrition 
problem of the future, taking the place of malnutrition and rickets, 
Dr. Alonzo Engellbert Taylor, of Leland Stanford University, pre- 
dicted at the celebration of medical progress held at the University 
of Pennsylvania Medical School. 

Instead of worry over how to feed the world, man’s worry will 
soon be how to keep the world from being overfed. Scientific methods 
of farming have increased the crop production, and at the same time 
the use of machinery on the farm has decreased the number of 
animals to be fed, which in turn increases the world’s food surplus. 
Likewise, the world population will soon become stationary, so there 
will be fewer people to feed. 

At present physicians are still teaching people to eat enough to 
avoid malnutrition and lowered resistance to disease. All that wiil 
change and the physicians will soon need to teach people not to eat 
too much.— (Science Service.) 


Tue Great Menace—‘Cancer is today a greater menace, a 
more formidable scourge, than any other malady threatening our 
national life, with the exceptions of crime and the drink habit,” de- 
clared Dr. Howard A. Kelly, of Baltimore, during the recent Phila- 
delphia meeting of the American College of Surgeons. 
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“With all our efforts, experimentations and investigations, we 
are as yet far removed from any worthwhile knowledge of the ultimate 
cause or causes of this dread enemy,” he said. We do, however, 
know a few helpful things about it. First, we know it is not con- 
tagious. Second, like every other ill in life, it is most successfully 
treated in its earliest stages when it is a purely local affair. Finally, 
we know certain preventive measures which can be taken. 

“The golden rule of prevention is to look upon every persistent 
sore or lump in the skin, breast, mouth or any accessible part of the 
body as potentially serious until a competent doctor or surgeon de- 
clares otherwise,” Dr. Kelly said. Any unusual condition should be 
investigated at once. Delay is dangerous, he emphasized. “The sad 
habit of watching lumps or lesions until their nature becomes obvious 
and both doctor and patient are at length persuaded that something 
ought to be done is responsible for the loss of many precious lives.” — 
(Science Service.) 


Frost AND Foop—Some foods freeze more readily than others, 
housewives with mechanical refrigerators have learned when they put 
the eggs or the apples too near the icing unit and returned a few 
hours later to find them as hard as rocks. 

Engineers who design refrigerators and who quick-freeze foods 
to the solid state to be shipped and sold in small packages have also 
learned just how much easier it is to freeze one food than another. 
They have found the amount of heat that must be taken from a food 
in order to freeze it. A list of common foods and this value of heat, 
called the latent heat of fusion, is contained in a report made by A. H. 
Cooper to the American Society of Refrigerating Engineers. 

Water is hardest to freeze, it being necessary to take 143.4 
British thermal units of heat from a pound of water at thirty-two 
degrees Fahrenheit to change it to ice at the same temperature. Rang- 
ing down from 135 to 107 B. T. U.’s are lettuce, strawberries, onions, 
milk, apples, green beans, Irish potatoes, grapes, eggs, beef and sweet 
potatoes. 

For all practical purposes, Mr. Cooper states, the latent heat 
of the food can be found by multiplying the percentage of water in 


— 
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the food by 143.4, the latent heat of fusion of the water in the food. 
Thus less heat has to be taken from foods that contain little water, 
and it is easier to freeze them than to freeze foods containing much 
water. In this group are pork, cheese, bacon and butter. 

By way of a paradox to the above statements it is noted that 
succulent plants, that is, plants which seemingly contain a high water 
content, are quickest to perish with the early frosts of October, 
whereas those containing less water seem to stand the frost much 
better. 


Bioop Group Discovery Wins Noset Prize—Discovery that 
human blood is of four different types and that blood of one type 
does not always mix with blood of another type has won the 1930 
Nobel prize in medicine for Dr. Karl Landsteiner, of the Rockefeller 
Institute of Medical Research. 

The enormous importance of Dr. Landsteiner’s discovery has 
been evident to patients who have had the life-saving operation of 
blood transfusion performed. For this operation the blood of the 
donor and that of the patient must mix well, or serious and even 
iatal results may occur. Consequently before each transfusion, 
samples of the two bloods are tested or “matched” to see if they are 
compatible and belong in compatible blood groups. 

When the blood liquid of one normal, healthy person and the 
red blood cells of another are put in the same test tube, instead of 
mixing freely the red cells often clump together as if they were glued, 
Dr. Landsteiner observed during the course of some investigations 
made in Vienna in 1900. Scientists call this gluing together or 
clumping, agglutination. When it happens in a man’s vein, following 
blood transfusion, death may result. 

Agglutination did not take place at random, Dr. Landsteiner 
found, but depended on certain definite properties of the blood. It 
is on the basis of these properties that blood was divided into different 
groups or types. Three of the types were discovered by Dr. Land- 
steiner and the fourth by two of his students. 

Every human being belongs to one or the other of the blood 
groups. To a certain extent, blood groups are inherited, and this 
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fact is often used to determine paternity. If the blood groups of 
each parent are known, one can state to which groups their child 
might belong. 


BACTERIA ON PAPER MoNEY—Mr. Girard has an article in the 
Bruxelles Médical on the bacterial contamination of paper currency. 
I'rom numerous researches, he found that, per square centimeter of 
paper currency, 2000 germs develop on a gelose medium and 3000 
germs on a gelatin medium. Most of the bacteria obtained by culture 
are soprophytes: Micrococcus prodigiosus, B. subtilis, and germs 
belonging to the three groups Megatherium, Mesentericus and 
Proteus; but there are also pathogenic bacteria originating from the 
skin, saliva or intestinal tract of those who have handled the currency: 
Staphylococcus pyogenes, var. ureus, albus and citreus, Micrococcus 
tetragenus, Leptothrix buccalis and Leptothrix asteroides and Bac- 
terium coli commune. Also spores of Aspergillus, Penicillium, Mucor 
and Gladosporium were encountered. Girard found no evidence of 
the bacilli of diphtheria or tuberculosis, or of pneumococcus, which 
require precise conditions for development. He studied the per- 
sistence on paper currency of germs deposited for experimental pur- 
poses. He gives, as the duration of survival, five days for the Koch 
bacillus, seven days for Bacterium typhosum, twenty days for the 
colon bacillus, forty-five days for the staphylococcus, and sixty days 
for the spores of anthrax.— (Jour. A. M. A. 95: 1439 (Nov., 1930.) ) 


CELEBRATE 300 YEARS OF CINCHONA—Pharmacologists, physi- 
cians and botanists gathered recently at the Missouri Botanical 
Garden for the celebration of the three hundredth anniversary of 
the first use of cinchona bark, from which we get quinine, for the 
treatment of malaria. This anniversary coincides with the fiftieth 
of the discovery by Alphonse Laveran of the parasites causing the 
disease. 

Our modern treatment of malaria still depends on drugs derived 
from the cinchona bark, which are the only specific cure for the 
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disease, while the preventive methods now practiced and which made 
possible the building of the Panama Canal depend on the discovery 
of the parasite by Laveran. 

Cinchona bark, from the cinchona tree, gets its name from the 
Spanish Countess of Chinchon, the first European on whom the drug 
was used. This lady, wife of the Spanish viceroy of Peru, was 
stricken with malaria while visiting the South American country ia 
1630. Her own European physicians were unsuccessful in their 
treatment, and finally were persuaded to try a remedy which had long 
been known to the Peruvian Indians. This was the bark of the tree 
now known as cinchona. The countess recovered, just as a patient 
does today when treated with quinine. As a result the remedy was 
introduced into Europe, and has been called both cinchona, after the 
first famous patient, and Jesuits’ bark, after the first men who took 
it to Europe. 

In 1820 quinine was isolated from the bark. On November 6, 
1880, Laveran, while serving in Algiers as a French army surgeon, 
discovered the germs of the disease. Not long after Sir Ronald Ross, 
then of the Indian Medical Service, proved experimentally that cer- 
tain species of mosquitoes transmit the parasite from man to man.— 


DISGUISING THE BITTERNESS OF STRYCHNINE—Strychnine, in 
addition to being a very strong poison, is also a very bitter dose, even 
in the minute quantities which are used for therapeutic effect in the 
treatment of various ailments. Methods of masking the taste of 
bitter drugs have long engaged the attention of pharmacists. In 
fact, accomplishment along this line is one of the marks of distinction 
of the true professional pharmacist. Justus C. Ward and James C. 
Munch report the results of their researches on the action of certain 
substances in masking the taste of strychnine, in the November issue 
of the Journal of the American Pharmaceutical Association. They 
have found that the bitter taste of strychnine may be masked by a 
number of chemically unrelated substances, namely, salts, sucrose 
(sugar) and yerba santa extract. 

Among the salts whose effects were investigated in this connec- 
tion were the sulphate, chloride and nitrate salts of potassium, sodium, 
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calcium and magnesium. It was found that the average masking 
action of magnesium salts was 78 per cent.; that of calcium salts 
was 25 per cent.; that of sodium salts was 8 per cent., and that of 
potassium salts was 2 per cent. 

The addition of sodium bicarbonate was found to increase the 
bitterness of strychnine. 

The most efficient masking action observed was that of extract 
of yerba santa. 

Pharmacists and pharmaceutical manufacturers are often called 
upon to devise combinations which will successfully mask the taste 
of various drugs which are very efficient in their action, but often 
very objectionable to the taste. Researches in this field are being 
carried on in various laboratories throughout the country, and the 
results in the report referred to above are but one example of active 
pharmaceutical research in this field. 


DeTECTION OF IsopropyL ALcoHoL—J. Wuhrer (Pharm. Ztg., 
1930, 75, 845—846, through Jndustr. Chem.).—isoPropyl alcohol 
(10 per cent. or more) in pharmaceutical preparations may usually 
be detected by its taste and odor. In absence of acetone it may he 
oxidized by chromic and sulphuric acids and the acetone detected by 
means of nitroprusside in ammoniacal solution. Of the direct color 
tests for isopropyl alcohol involving treatment of a distillate of the 
drug with sulphuric acid and an aromatic aldehyde, a modification 
of that due to Reif (B., 1928, 686) is preferred. Traces of higher 
alcohols and ethereal oils which give a similar reaction may be re- 
moved by shaking the distillate with charcoal.—H. E. F. Notton. 


Licorice Fern—The licorice fern (polypodium occidentale), 
which grows prolifically in the northwest, may be a substitute for 
licorice, according to a paper presented before the Scientific Section 
of the American Pharmaceutical Association by Louis Fischer and 
F. J. Goodrich, and published in the journal of that association. 
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According to these authors, the licorice fern, which was named 
as early as 1781 by Linnzeus, appears never to have been subjected to 
an examination prior to the investigation by them. Their proximate 
analysis of the plant indicated that it contains reducing sugars, sucrose, 
starch, pentosans and tannic acid. Some volatile oil, a yellowing 
coloring matter and a starch-splitting enzyme were also found, but 
the plant is apparently free from alkaloids. 

The rhizomes of the plant were found to contain a substance 
similar to ammoniated glycyrrhizin to the extent of about 2.36 per 
cent. Experiments in which the rhizome was fed to white rats indi- 
cated that it is non-toxic, even in large amounts. The use of the 
licorice fern as a substitute for licorice in flavoring tobacco and in 
masking the taste of various bitter drugs appears to be possible. 

A comparison of the galenical preparations made from licorice 
and from the licorice fern shows that although the preparations made 
irom the licorice fern are somewhat less sweet and have a slightly 
bitter taste, it is possible that these disadvantages may be remedied. 
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NEWS ITEMS AND PERSONAL NOTES 


UNDERGRADUATE SCHOLARSHIPS AWARDED AT PHILADELPHIA 
CoLLEGE—The winners of the twelve scholarships awarded annually 
to undergraduates at the Philadelphia College of Pharmacy and 
Science has just been announced. 

The oldest scholarship at the College is the Peter Williamson 
Scholarship, won this year by Joseph Stern, of Philadelphia, of the 
third year pharmacy class. This scholarship was founded in 1874 
by Mr. Williamson, who was one of the founders of the Philadelphia 
College and secretary of the organization meetings held in Carpenters’ 
Halli, Philadelphia, in 1821. 

The John M. Maisch Scholarship goes this year to Arthur B. 
Wenrich, of Shillington, Pennsylvania, also a member of the third 
year pharmacy class. This scholarship was founded by John M. 
Maisch, who was for many years professor of materia medica and 
edtior of the American Journal of Pharmacy, the oldest pharma~ 
ceutical journal in the United States. Professor Maisch was inter- 
nationally renowned in his field. 

Another scholarship carrying the name of a famous member of 
the staff of the Philadelphia College is the Robert Bridges Scholar- 
ship, awarded this year to Louis Slutsky, of Philadelphia, a second 
year pharmacy student. Last year this scholarship was won by Albert 
B. Wenrich. Robert Bridges was professor of chemistry at the 
Philadelphia College for forty years, from 1842 to 1882. 

The Thomas S. Wiegand Scholarship was awarded this year to 
Frank Fernbach, of Philadelphia, of the third year pharmacy class. 
This scholarship carries the name of a man who was registrar and 
librarian of the Philadelphia College for thirty-one years. 

Harry Karet, of Philadelphia, a member of the third year phar- 
macy class, has won the Thomas H. Powers Scholarship. This 
scholarship was established at the Philadelphia College by Mr. Powers, 
one of the founders of the Powers-Weightman-Rosengarten Com- 
pany, now merged with Merck & Co. 

The Edward C. Jones Scholarship went to Hershol Silas, of 
Philadelphia, a second year pharmacy student. Last year it was won 
by Harry Karet. Edward C. Jones was a trustee of the college from 
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3874 to 1895 and treasurer of the Philadelphia College Alumni Asso- 
ciation from 1868 until his death in 1895. The scholarship was 
established by the alumni association to honor his name. 

The Troth Scholarship has been awarded this year to Miss 
Rocchina De Bartholomeis, of Wilmington, Delaware, a second year 
pharmacy student. It was established by the descendants of Henry 
and Samuel F. Troth. Henry Troth, who was one of the active 
workers in the founding of the Philadelphia College in 1821; in fact, 
by some he has been credited with originating the entire idea. His 
younger brother, Samuel F. Troth, served as treasurer of the Phila- 
delphia College and vice-president from 1838 to 1867. He was a 
member of the first class graduated, in 1823. 

The James T. Shinn Scholarship was established in his memory 
by his daughter. Mr. Shinn was a graduate of the Philadelphia 
College in the class of 1854. Abraham Krigstein, of Wilmington, 
Delaware, a second year pharmacy student, has been awarded this 
scholarship this year. 

The Pennsylvania Alumni Scholarship awarded annually to a 
science student, went this year to John Ferrante, of Providence, 
Rhode Island. 

The Class of 1884 Scholarship, established by the graduates of 
that class, was awarded to Louis A. Reber, of Media, Pennsylvania. 

The Dobbins Scholarship, awarded annually to the freshman 
student from New Jersey who obtains the highest average in a special 
competitive examination, was won by Isadore Rosenthal, of Haddon- 
field, New Jersey. This scholarship is named for Edward T. Dobbins 
and was established by him in his will. Mr. Dobbins graduated from 
the college in 1862 and later became one of the trustees. 

Elmer C. Hillman, of Trenton, New Jersey, a freshman student 
at the Philadelphia College, is the first winner of the scholarship es- 
tablished by the Breyer Ice Cream Company. This scholarship pro- 
vides $300 a year during his entire college course. The award is 
made upon the basis of a competitive examination reviewed by rep- 
resentatives of the Philadelphia College, the Breyer Ice Cream Com- 
pany and the Philadelphia Association of Retail Druggists. 


Dr. GERMUTH HoNnorEp—Dr. Frederick G. Germuth, head of 
the Division of Research, Municipal Bureau of Standards, Baltimore, 
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has been elected an honorary member of the International American 
Academy. 


Dr. Kremers’ Lectures—Dr. Edward Kremers, professor of 
pharmaceutical chemistry and director of the course in pharmacy at 
the University of Wisconsin, gave two illustrated lectures at the Uni- 
versity of Michigan, November 12th. In the afternoon he gave a 
very interesting lecture on “The Apothecary in Literature.” The 
evening address was on the “Life of Justus von Liebig.” 


PHILADELPHIA COLLEGE WoMEN’s CLuB Gives RECEPTION TO 
STUuDENTS—The Women’s Club of the Philadelphia College of Phar- 
macy and Science held at the college building on October 29th an 
informal reception at which the freshman students were the guests 
of honor. 

In the receiving line were Mrs. Wilmer Krusen, president of 
the club; Mrs. Joseph W. England, first vice-president ; Mrs. Horatio 
C. Wood, Jr., second vice-president; Mrs. Ambrose Hunsberger, 
treasurer, and Mrs. Herma Rohn, 1913 graduate of the Philadelphia 
College, and secretary of the club. Also in the receiving line were 
Joseph W. England, chairman of the board of trustees of the Phila- 
delphia College; Wilmer Krusen, president; Ambrose Hunsberger, 
recording secretary. The faculty members in the receiving line in- 
cluded Charles H. LaWall, dean of pharmacy, with Mrs. LaWall; 
Julius W. Sturmer, dean of science, with Mrs. Sturmer; E. Fullerton 
Cook, professor of operative pharmacy, with Mrs. Cook, and Dr. 
Horatio C. Wood, Jr. 

A musical program with piano, xylophone and vocal solos was 
presented under the direction of Harry P. Hoffmeister, assistant pro- 
fessor of German at the Philadelphia College. Singing of popular 
songs by the entire company was led by Mrs. Howard E. Smith and 
Adley B. Nichols, assistant professor of operative pharmacy. Mrs. 
Smith is the mother of Howard E. Smith, Jr., 1926 graduate of the 
Philadelphia College. 

Before the musical program, Mrs. Krusen spoke briefly on the 
object of the Women’s Club of the Philadelphia College. 


